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CTaHi4HM c BbixoAOM b o6LU,yio ceTb (PBX) 
ncnorib3yeTCfl annapaTypa cotobom CBF13M. 
OnucbiBaeTC^ Mi/iKpocoTOBaa cucTeiwa, b 
KOTopoPi 6a30Ba^ CTai-muia (10) nepeflaeT 
MHc|Dopiviai4HOHHbie ckimanbi a6oH6HTOB, 
ncnojib3yFOLL^ne CHmanbi cbh3w CDMA b 
aGoHSHTCKHx TepMMHanax. B cucTeivie cbs3h 
npwviei-meTCfl pacnpeflenei-iHafl aHTeHHaa 
CMCTeiwa (26), KOTopaa o6ecneHMBaeT 
MHoronyneBoe pacnpocTpaHeHne curHanoB, hto 
o&nernaeT pa3Hecehiwe curHanoB n ynyHLuaeT 
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(57) Abstract: 

FIELD: code division multiple access 
systems for wireless private exchange system 
which is connected to public network by 
means of cellular communication equipment. 
SUBSTANCE: base station 10 transmits 
information signals of users which terminals 
use code division multiple access signals. 
Communication system has distributed antenna 
system 26 which provides multiple-beam 
signal transmission. EFFECT: increased 
signal separation, increased functional 
capabilities. 20 cl, 5 dwg 





l/l3o6peTeHi/ie othochtce k oecnpoBOAHbiM 
PBX (PBX - nacTHaa TenecjDOHHaa CTaHLji/m c 

BblXOflOM B 06LL^yKD ceTb) H K SecnpOBOflHbIM 
MeCTHbIM 3aMKHyTblM CHCTeMaM TenecjDOHHOM 
CBA3H. 

Bonee KOHKpeTHO M3o6peTeHi/ie OTHOcnTca k 
hobom n ynyHLueHHoCi mukpocotobom CMCTeMe 
TGnecJ^OHHOM CBA3M m ee pacnpeAen^TenbHofi 
aHTeHHOM cucTeivie, Ana oonerneHHa CBa3H 
BHyTpn noMemeHUfi ncnonb3yK)LneM cnmanbi 
cbw3h c pacLunpeHHbiM cneKrpoM. 

npnivieHeHne MOAynau.nn Ha ocHOBe 
KonneKTHBHoro AOdyna c KOAOBbiM 
pa3AeneHneM KaHanoB (CDMA) - 3T0 oamh M3 

CnOCOOOB paCLUMpeHMfl B03MO>KHOCTeM CBa3H, 

KOTopoPi nonb3yK)Tca oonbiuoe mmcjio 

a60HeHTOB. B 3TOM 06naCTM TeXHMKM H3BeCTHbl M 

Apyrne cnoco6bi cBa3M c KonneKTWBHbiM 
AOdynoM, Hanpniviep KonneKTHBHbiM AOCTyn c 
BpeivieHHbiM pa3AeneHneM KaHanoB (TDMA), 
KOJineKTHBHbifi AOCTyn c nacTOTHbiM 
pa3AeneHneM KaHanoB (FDMA) n cxeMbi (AM) 
aMnriMTyAHOM MOAyj~iau.nn, HanpnMep, Ana 
KOMnaHAnpoBaHUfl aMnni/iTyA b oahow cokobom 
nonoce (ACSSB). OAHaKO MOAynau,na b 
LUnpoKOW nonoce c nacTOT c CDMA HMeeT 
6ojibLune npenMyumecTBa HaA yKa3aHHbiMH 
cnocooaMM MOAynaunn, npnMeHaeMbiMH b 
cucTeMax cbw3m c KonneKTMBHbiM AOdynoM. 
npuMeHeHne cnocooa CDMA b CHCTeMe 

CBa3H C KOnneKTMBHblM AOCTynoM paCKpblTO B 
naTeHTe CLUA N 4901307, 1990, 
"LUnpoKononocHaa cucTeivia CBa3H 
KonneKTHBHoro AOCTyna c npnivieHeHneM 
cnyTHUKOBbix nnn Ha3eMHbix peTpaHcnaTopoB" 
[5]. OcHOBHbie nono>KeHH5R 3Toro naTeHTa 
ncnojib3yK3TC5q b KanecTBe MaTepnana Ana 

CCblJIOK. 

B naTeHTe pacKpbiT cnocoo" KonneKTMBHoro 
AOCTyna, b kotopom MHOxecTBO aooHeHTOB 
noABH>KHbix TenecjDOHOB c 

npneivionepeAaTHWKaMH CBa3biBaKjrca 
nocpeACTBOM cnyTHHKOBbix peTpaHcnaTopoB 
nnn Ha3eMHbix 6a30Bbix CTaHU,MH, Ha3biBaeMbix 

TaiOKe CTaHU,HaMH COTOBblX aGOHeHTCKHX y3flOB, 
COTOBbIMM aOOHeHTCKHMH y3JiaMM MJ1M npocTO 

coTaMM, ncnorib3yn cnmanbi c pacLuwpeHHbiM 
cneKTpoM m MHorocTaHi^MOHHbiti AOCTyn c 
KOAOBbiM pa3AeneHneM KaHanoB (CDMA). 

ripuMeHeHMe cba3m Ha ocHOBe CDMA 
no3BonaeT MHoroKpaTHO Mcnorib30BaTb 
HacTOTHbM cneKTp, hto noBbuuaeT nponycKHyto 
cnocoGHOCTb CMCTeMbi. Kpoivie Toro, 
Mcnonb30BaHne CDMA 3HaHHTeribHO noBbiiuaeT 
3o>0eKTHBHOCTb ncnonb30BaHHa cneKTpa no 
cpaBHeHHK) c Apyn/iMM cnocooaMH 
KOJineKTHBHoro AOCTyna. 

ripn nepeHoce cnmana no Ha3eMHOMy 
KaHany nponcxoAMT ero 3annpaHne, KOTopoe 
xapaKTepw3yeTCfl psneeBCKHM 3aMnpaHneM. 
PoneeBCKoe 3aMnpaHne cumana b Ha3eMHOM 
KaHane CBasn Bbi3BaHO OTpa>KeHMaMH cwmana 

OT MHOrOHMCneHHblX OObeKTOB CfM3MMeCKOrO 

OKpyxeHUfl. riosTOMy b noABM>KHbiH npneiviHUK 
cuman nocTynaeT c pa3Hbix CTopoH n c 
pa3nMHHOM 3a,qep>KKofi. I~lpn pa6oTe Ha nacTOTax 
yBH-Anana30Ha (YBH- v\ HF-ynbTpaBbicoKaa 
nacTOTa), KOTopbiw o6bNHO ncnonb3yeTca Ana 

nOABM>KHOM paAHOCBfl3M (B TOM HHCne B 

cucTeMax cotoboh TenectDOHHn), npn 
npoxo>KAeHMM cumana no pa3HbiM TpaKTaM 
MoryT Ha6nioAaTbCfl 6onbLune cpasoBbie cabhth. 
noaTOMy MoweT nponcxoAMTb HenpaBunbHoe 
cyMMnpoBaHne curHanoB n KaK cneACTBue - nx 
cunbHoe 3aMnpaHne. 



3aMnpaHne curHana b Ha3eMHOM KaHane 
cunbHO 3aBMCMT ot cjDM3HHecKoro pacnono>KeHH5R 
noABM>KHoro o6"beKTa. fla>Ke He6onbiuoe 
M3MeHeHne ero nono>KeHM?i npuBOAMT k 

H3MeHeHHHD 0H3MHeCKOM 33Aep>KKM bo Bcex 

5 KaHanax pacnpocTpaHeHna curHanoB, mto b 
cbokd OMepeAb Bbi3biBaeT n3MeHeHne cf)a3bi 
curHana b k3>kaom KaHane. TaKi/iM o6pa30M, 
nepeMeu^eHne noABM>KHoro o6""beKTa b ashhom 
cpeAe MO>KeT npuBecTH k oneHb 6bicTpoMy 

1Q 3aMnpaHMK). HanpuMep, npn pa6oTe b 
Anana30He 850 MTi^, KOTopbiM ncnonb3yeTca b 

COTOBOM paAH0CB?!3M, TaKOe M3MeHeHMe OObNHO 
npOHCXOAMT CO CKOpOCTbHD OAHoro 3aMHpaHMfl B 

ce«yHAy Ha OAHy Munto b Mac ABMKeHUfl 
aBTOMo6nn?i. 

75 TaKoe cvinbHoe 3aMnpaHne curHana, 

nepeAaBaeMoro no Ha3eMHOMy KaHany, MoxeT 
OKa3aTbca Ana Hero pa3pyLUHTenbHbiM n 
npuBecTM k HM3KOMy KanecTBy cba3m. flna 
yMeHbLLieHHfl 3aTyxaHna mokho noBbiCMTb 
MoiAHOCTb nepeAaTHUKa, OAHaKO gto CKa>KeTC5R 

20 KaK Ha nonb30BaTene b bha© M3nnLUHero 
noTpe6neHna moli^hoctm, TaK m Ha cucTeMe 
CBA3H - b noBbiiueHUH ypoBHfi B3anMHbix noMex. 

Cnoco6 MOAyn3i4MM c CDMA, onucaHHbiM b 
[5], MMeeT MHoro npenMyu^ecTB HaA cnocooaMM 
y3KononocHOM MOAynfli^nn, KOTopaa 

25 npuMeHfleTCfi b cucTeMax CBA3M, ncnonb3yfomnx 
cnyTHMKOBbie wnw Ha3eMHbie peTpaHcn^Topbi. 
3KcnnyaTai4Hfl Ha3eMHoro KaHana CTaBMT 
oco6bie npoSneMbi nepeA mo6o\A cucTeMOM 
CB5R3H n oco6eHHO tow, rAe npHMeH^^TCfl 

3Q MHoronyneBbie curHanbi. npuMeHeHne cnoco6a 
CDMA no3BonaeT npeoAoneTb cnei4MC^MHecKne 
npo6neMbi Ha3eMHoro KaHana nyTeM CHH>KeHHfi 
BpeAHoro B03AeficTBi/m MHorony-ieBoro 
pacnpocTpaHeHMfl, HanpuMep 3aMnpaHHjq, n b to 
>Ke BpeMa ncnonb30BaTb ero npeMMymecTBa. 

35 B cotobom TenecjDOHHOM cucTeMe c CDMA 

ATlfl CBH3H CO BCeMU COTaMM MOKHO 

ncnonb30BaTb oa^h m tot >ko LunpoKononocHbiM 
KaHan. TaKne CBoCiCTBa cumana npn CDMA, 
KOTopbi^ o6ecnennBaK)T ycKopeHne o6pa6oTKH, 

MOKHO MCnonb30BaTb H Ana AHCKpHMMHai_\MM 
40 CUTHanOB, 3aHHMaK)LHHX oahh H TOT >Ke 

nacTOTHbiti A^ana30H. KpoMe raro, BbicoKaa 
CKopocTb nceBAOcnynaMHOM (PN) MOAynai^nn 
no3BonaeT pa3AennTb MHorwe pa3nnHHbie 
TpaKTbi nepeAann npn ycnoBnn, hto 
o6ecneHMBafOTca pa3nnnna b 3aAep>KKax 

45 nepecbinaeMbix curHanoB, npeBbiiuaioLUMe 
AnnTenbHOCTb nceBflocnyHaLiHow aneMeHTapHOM 
nocbinKM, T.e. 6onee 1/LunpnHa nonocbi. 

Ecnn b cucTeMe c CDMA nacTOTa 
cneAOBaHna nceBAOcnynaMHbix aneMeHTapHbix 

5Q nocbinoK npuMepHO paBHa 1 MTi^, to ycKopeH^e 
oopaooTKH Bcero LunpoKononocHoro cneKTpa, 

paBHOe OTHOLU9HMIO LUMpUHbl nonOCbl K CKOPOCTM 

nepeAann AaHHbix b cucTeMe, mo>kho 
ncnonb30BaTb Ana AHCKpnMHHai4MM TpaKTOB, 
KOTopbie Apyr ot APyra OTnunafOTca 3aAep>KKoCi 

55 6onee neM Ha 1 mkc. Otmgthm, hto 
AnqbcjDepeHi^nanbHaa 3aAep>KKa curHana b 
KaHane Ha 1 mkc cooTBeTCTByeT 
AMcjDc|DepeHi4ManbHOMy paccToa h m K3 TpaKTa, 
npuMepHO paBHOMy 1 Tbic. cfcyTOB (305 m). B 
ropoACKHx ycnoBwax Anqbc>epeHL4nanbHaa 

60 3aAep>KKa npoxo>KAeHMa curHana no KaHany 
CBA3H oSbNHO 6onee 1 mkc, a b HeKOTopbix 
pawoHax AOCTuraeT 10-20 mkc. 

B cucTeMax c y3KononocHoCi MOAynai^neM, 
TaKnx, KaK cucTeMa aHanoroBow nacTOTHOM 
MOAynai4MM (HM- FM-nacTOTHaa MOAynai4na) 
Ann o6bNHbix TenecpoHHbix cwcTeM, Hannnne 



KaHanoB MHoronyneBoro pacnpocrpaHeHMH 
npuBOflUT k curibHOMy 3aMnpaHMKD. Ho ecnn 
npnivieHaeTCfl LUHpoKononocHaa MOAynflu.ua c 
CDMA, to npn fleMOflyn?^MM B03MO>KHa 
( qncKpnMMHai4M?i OTAenbHbix KaHanoB, hto 
3HannTenbHO CHM>KaeT cunbHoe 3aMnpaHne npn 
MHoronyneBOM pacnpocTpaHeHwu. 

npn Mcnorib30BaHMH cnocoo"a 

AHCKpnMHHau.nn c CDMA 3aMnpaHne npn 
MHorojiyneBOM pacnpocTpaHeHHH HCKnioHaeTCH 
Henoni-iocTbfo, TaK KaK o6bNHO MoryT 
cymecTBOBaTb KaHanbi c AMcf)cjDepeHL4naribHbiMM 
3aA©p>KKaMM, KOTOpbie b OTflenbHOM cucTeMe 
MoryT 6biTb MeHbLiie AJwenbHOCTH 
nceBAOcnynaHHOH sneMeHTapHOH nocbiriKM. 
Cnmanbi, KOTopbie b TpaKTax 3aflep>KMBaK3TCfi 
npniviepHO Ha TaKoe >Ke BpeMfl, c noMombio 
AeMOAynaTopa BbiflennTb Herib35R, hto b 
KaKOM-TO Mepe o6yanoBnnBaeT 3aMkipaHne. 

riosTOMy b cotoboh TeneqboHHOH ceTH c 
CDMA >KenaTeribHO npuMeH^Tb KaKoe-TO 
pa3HeceHne, hto no3BOJiMT yMeHbWHTb 
3aMMpaHne cumana. Pa3HeceHne - sto oamh H3 
cnocoGoB CHH>KeHH?i HeHy>KHoro 3cf)c(DeKTa 

33MHpaHHfl. llpHMeHfllOTCfl Tpn BHAa 

pa3HeceHna - BpeMeHHoe, nacTOTHoe h 

npOCTpaHCTBGHHOe. 

BpeMeHHoe pa3HeceHne nyniue Bcero 
nonynaeTCfl npn noMom,H noBTopeHHfl, 
BpeivieHHoro HepeflOBaHi/m, a TaioKe npn noMomw 
BblflBJieHMfl oluhook h npuMeHeHMfl 
KoppeKTupyjom.ero KOfla, hto flBnaeTCH 

pa3HOBMflHOCTbK) nOBTOpeHHfl. B H306peTeHHH 

Mcnonb3yK3TC?i ooe 3th qbopMbi BpeivieHHoro 
pa3HeceHMfl. 

l~lo cymecTBy b CHCTeMe c CDMA 
ncnorib3yeTca LUHpoKononocHbiH curHan h 
npnivieHfieTCfl nacTOTHoe pa3HeceHMe 3a cneT 
pacnpe,qerieHHfl SHeprnn cnmana b luhpokoh 
nonoce nacTOT. riosTOMy ceneKTHBHoe 
3aMnpaHne nacTOTbi OKa3biBaeTCH B03AencTBHe 
nnuub Ha Manyio nacrb wnpoKononocHoro 
curHana c CDMA. 

ripocTpaHCTBGHHoe pa3HeceHHe nnn 
pa3HeceHne TpaKTOB nonynatoT npn 
nponycKaHnn HecKonbKHX KaHarin3i/ipyeMbix 
cnrHanoB no oflHOBpeMeHHO paooTaiomHM 
KaHanaM aboHeHTOB noABHKHbix o6"beKTOB 
nepe3 flBa huh 6"onee coTOBbix acoHeHTOB 
noflBH>KHbix o6"beKTOB nepe3 flBa nnn 6onee 
coTOBbix a6o h e h tckhx y3na. Kpoivie Toro, 
pa3HeceHne TpaKTOB mo>kho ooecneHHTb npn 
noMOLU,n MHoroKaHaribHoro cpeflCTBa Arm 
o6pa6oTKM LUHpoKononocHoro cneKTpa, hto 
no3BormeT npHHHMaTb h oo"pa6"aTbiBaTb 
OTAenbHO cnrHanbi, npHXOAflmne c pa3JiMHHbiMH 
3aAep>KKaMM. 

ripMMepbi pa3HeceHnn TpaKTOB nepeAann 
npuBefleHbi b [1, 2]. 

B cucTeiwe c CDMA BpeAHoe B03AeHCTBne 
saMHpaHHfl b KaKOM-TO Mepe mokho yMeHbWHTb 
peryrmpoBKOM molahocth nepeAaTHHKa. 
YcTpoMCTBO AJ~m perynnpoBaHHfl moluhocth 
coTOBoro a6oHeHTCKoro ysna n noABH>KHoro 
o6"beKTa onucaHO b [3]. 

PacKpbiTbiCi b [5] cnoco6 CDMA 
npeAnonaraeT npuMeHeHne KorepeHTHOki 
MOAyJi^Unn m AeMOAynauuM curHana npM ero 
npoxo>KAeHMM b o6omx HanpaBneHH?ix no KaHany 

CBA3H "nOABM>KHblM O^^beKT - CnyTHMK". B 3TOM 

naTeHTe npeAnaraeTca b KaHanax CB513H 

"CnyTHMK - nOABH>KHblM o6-beKT" M "COT - 

noABM>KHbiM o6-beKT" b KanecTBe KorepeHTHoro 
STanoHa c|Da3bi ncnorib30BaTb nunoT-curHan Ha 
HecyLnefi nacTOTe. OAHaKO b Ha3eMHOM cotoboA 



cb^3h npn MHorojiyneBOM pacnpocTpaHeHUM 
Ha6niOAaeTCfl curibHoe 3aMnpaHwe, hto 
npuBOAMT k M3MeHeHMfo cpas KaHann3npyeMbix 
curHanoB n MemaeT npuMeHeHMKD KorepeHTHOM 
AeMOAyJi?ii4MM b KaHane "noABMXHbiCi o6"beKT - 

5 cot". B n3o6peTeHnn npeAnaraeTcn cnoco6 
ycTpaHeHMfl BpeAHoro acpcpeKTa 3aMnpaHMn 
curHana npn MHoronyneBOM pacnpocTpaHeHnn b 
KaHane "noABM>KHbiM o6T=eKT - cot" nyTeM 
ncnonb30BaHHfl HeKorepeHTHOM MOAynfli^nn m 

1Q AeMOAynauMM. 

PacKpbiTbiM b [5] cnocoo" CDMA 
npeAnonaraeT TaioKe n ncnonb30BaHne 
OTHOcnTenbHO AnnHHbix nceBAOcnynaMHbix 
(nill-PN-nceBAOLuyMOBbix) 

nocneAOBaTenbHOCTefi, npuneiw b k3>kaom 
/5 KaHane nonb30BaTena ncnonb3yeTCfl MHan l~IC 
nocneAOBaTenbHOCTb. Kpocc-Koppenfli^nn 
Me>KAy pa3nnHHbiMH nC 

nocneAOBaTenbHOCTAMH n aBTOKoppen^unfl nC 
nocneflOBaTeribHOCTH npn nto6bix BpeivieHHbix 
CABurax (Kpoivie HyneBoro) MMeK)T HyneBbie 
20 cpeAHMe 3HaHeHi/ifl, hto no3Bon^eT npn npneivie 

AMCKpMMMHMpOBaTb CMTHanbl pa3HblX a^OHeHTOB. 

Oah3ko TaKne nC curHanbi He h e3aBMCM m bi . 
XoTa Kpocc-Koppenai4H5R a^st cpeAHee HyneBoe 
3HaneHne ati^ KopoTKoro BpeivieHHoro 
MHTepBana, HanpuMep paBHoro An^TenbHOCTH 
25 HHqbopMai^noHHoro 6nTa, Kpocc-Koppenni^Mfl 

COOTBeTCTByeT 6MHOMMHanbHOMy 

pacnpeAeneHMfo. npn stom B3anMOAeMCTBi/ie 
curHanoB APyr c APyroM bo mhotom noxo>Ke Ha 
nx B3anMOAeMCTBH?i b tom cnynae, KorAa ohm 
3Q npeACTaBn^K)T LunpoKononocHbm rayccoB myM 
npn tom xe cneKTpanbHOM nnoTHOCTM 
MOU4HOCTI/1. riosTOMy cumanbi Apyrux a6oHeHTOB 
- wr\\A B3anMHan LuyMOBan noMexa - nonHOCTbio 
orpaHMHMBaioT nponycKHyio cnoco^HOCTb 
KaHana. 

35 B LunpoKononocHOM cucTeMe c CDMA, 

ncnonb3yfomeM nC nocneAOBaTenbHOCTH, 
B03MO>KHOCTb MHoronyneBoro pacnpocTpaHeHM?i 
MoxeT o6ecnennTb pa3HeceHne curHanoB. EcnM 
ncnonb3yfOTca p,bs wnw 6onee KaHanoB cb^3m, b 
KOTopbix Ancfic|DepeHi4nanbHa^ 3aAep>KKa 

40 curHana conee 1 mkc, to ati^ pa3AenbHoro 
npweMa TaKnx curHanoB mo>kho Mcnonb30BaTb 
ABa unM 6onee npneMHMKa nill 
nocneAOBaTenbHOCTeM. riocKonbKy npn 
MHoronyneBOM pacnpocTpaHeHMM 3tm cumanbi 

06blHH0 3aMMpaKDT He3aBMCMMO, T.e. He 

45 OAHOBpeMeHHO, to Ha BbixoAax AByx 
npneMHMKOB pa3HeceHHbie CMmanbi mo>kho 
o6"beAHHHTb. riosTOMy yxyAmeHMe 

cjDyHKU.noHnpoBaHMfi 6yAeT HaGnroAaTbcsq TonbKO 
TorAa, KorAa 06a npneMHUKa npuHUMatoT 

5Q OAHOBpeMeHHO 3aMnpahDLi4Me curHanbi. 

riosTOMy oahmm H3 acneKTOB n3o6peTeHnn 
aBnseTca npuMeHeHne AByx nnn 6onee 
npneMHUKOB l~IC nocneAOBaTenbHOCTew, 
pa6oTafOLU,nx BMecTe c o6"beAHHMTeneM 
pa3HeceHHbix curHanoB. MToSbi a^^ ycTpaHeHwa 

55 3aMnpaHH?i Bocnonb30BaTbc?i MHoronyneBbiM 
pacnpocTpaHeHneM curHanoB, Hy>KHO 
ncnonb30BaTb TaKOM bha Kone6aHHM 5 KOTopbiM 
no3BonaeT coBepniMTb onepai^nn o6"beAMHeHM^ 
pa3HeceHHbix curHanoB. 

Cnoco6 n ycTpoMCTBO qbopMnpoBaHMJi riLU 

60 nocneAOBaTenbHOCTeM, KOTopbie oeecnennBajoT 
He3aBMCMMOCTb CB513M nonb30BaTeneM b TaKOM 
Mepe, hto CHMxaHDTCfl B3ai/iMHbie noMexn, 
onucaHbi b [4]. 

npwMeHeHne stux cnoco6oB ati^ CHMxeHna 
B3anMHbix noMex no3Bon^eT HMeTb cuoreMy c 
6onbiuoM nponycKHoCi cnoco6HOCTbto m c 



nyHLUHMH xapaKTepucTMKaMM KaHana cba3m. 
Ecnn ncnonb30BaTb opToroHanbHbie I1C KOflbi, 
to b 3aAaHHOM BpeivieHHOM HHTepBane 
Kpocc-KoppenflL^a 6yfleT paBHa Hynio, hto 
MCKnkDHaeT noMexM Me>KAy TaKHMM KOflaMU npM 
eflMHCTBeHHOM ycnoBMM, hto Bee BbifleneHHbie 
KOflaM MHTepBanbi BpeMeHU 6yAyT BbipaBHeHbi. 

CornacHO npeAno>KeHHOM b [4] cotobom 
noflBH>KHOM cucTeivie cba3M c CDMA Ana 
nepecbinKH cooGmeHMM Me>KAy coTOBbiMM 

aSOHSHTCKHMH y3naMM M nOflBH>KHblMH 

o6"beKTaMM ncnonb3yfOTCjR np^Mbie 
nocneflOBaTeribHOCTM LunpoKononocHbix 
cumanoB cba3m. npn cba3m Me>KAy cotom m 
noflBH>KHbiM o6"bGKTOM onpeAenaioTCfl KaHan 
CBA3M, nunoT-curHan, curHan cnHxpoHnsai^nn, 
KaHan CTpaHMHHOM naM^TM m peneBOM. 
HHcjDopMai^na, nepeAaBaeiviaa no KaHanaM 

CBA3M Me>KAy COTOM M nOABH>KHblM o6~beKTQM, 

o6bNHO KOAHpyeTCfl, nepeAyeTCfl n 
noABepraeTc^i AByxno3Mi4noHHOM a>a30B0M 
MaHnnyn^i4MH (BPSK), npuneivi Ka>KAbiM cmmboji 
BPSK noABepraeTca KBaApaTypHOM <£a30B0M 
MaHnnyrmL^n (QPSK), hto cnococcTByeT 

paCLUkipeHMtO 3TI/IX CMMBOJIOB. 

B KaHane cb*3m "noABM>KHbiM 06-beKT - cot" 
onpeAe-nflHDTca KaHanbi oGpameHna n peneBOM. 
HHcjDopiviaL^na, nepeAaBaeiviaa no KaHanaM 

CB5R3M Me>KAy nOABH>KHblM 00"~beKTOM M COTOM, 

o6bNHO KOAnpyeTCfl, nepeAyeTCfl m HesaBMCMMO 
nepeAaeTC^, 6yAyHM pacujupeHHOM npn noMOLU,M 
QPSK. npuMeHeHwe He3aBMCMMbix nill 
nocneAOBaTenbHOCTeM cfaKTMHecKM yMeHbiuaeT 
B3anMHbie noMexn, hto noBbimaeT nponycKHyho 
cnoco6HOCTb KaHana a6oHeHTa n b AooaBOK 
o6ecneMMBaeT pasHeceHne TpaKTOB, 

CHM>Kaiou4ee 3aMnpaHne CMmanoB. 

B ynoMfiHyTbix Bbiiue naTeHTax onMcaHbi 
HOBbie cnocoSbi KonneKTHBHoro AOCTyna, c 

nOMOLi^bKD KOTOpblX MHO>KeCTBO aOOHeHTOB 

noABH>KHbix TenecjooHHbix cucTeM CBfl3biBaioTCfl 
Me>KAy co6om npn noMOLHn cnyTHHKOBbix 
peTpaHcn^TopoB nnn Ha3eMHbix 6a30Bbix 
CTaHi4MM. ripn 3TOM Mcnonb3yeTca 
LunpoKononocHafi MOAynflu,Mfl Ha ocHOBe 
KonneKTHBHoro AOCTyna c KOAOBbiM 
pa3AeneHneM KaHanoB, hto no3BonneT 
ncnonb30BaTb nacTOTHbiM cneKTp MHoroKpaTHO. 
OcHOBaHHaa Ha stom npuHi^nne cucTeMa cba3m 
ncnonb3yeT cneKTp 3HaHMTenbHO aqbqbeKTMBHee, 
neM npeAbiAyL^ne cnocoo"bi KonneKTMBHoro 
AOCTyna. 

npn ncnonb30BaHMM cotobnx TenecfcoHHbix 
cucTeM noABMWHafl TenecpoHHaa CB?i3b 
oxBaTbiBaeT oonbLUOM reorpacfiUHecKuPi pafioH 
3a cneT pa3Meii^eHHfl p^Aa cotobux 
aGoHeHTCKHx y3noB, i^ennKOM oxBaTbiBaraLi^nx 
3tot paMOH . Ecnn noTpe^HOCTM b cbs3m 
npeBocxoA^T AaHHyw nponycKHyfo cnoco^HOCTb 

CklCTeMbl C HeCKOnbKMMH COTOBblMH 

a^OHeHTCKHMM y3naMM, to A^HHbie coTbi A^n^T 
Ha 6onee MenKne. TaKaa onepauM^ y>Ke 
npoBOAnnacb n npuBena k TOMy 3 mto b 
HeKOTopbix CTonnHHbix paMOHax y>Ke 
pa3MeLL^eHbi noHTH 200 coTOBbix a6oHeHTCKMX 
ysnoB. 

B [5] npeAnaraeTca cnoco6 CDMA, npn 
kotopom AOCTuraeTca oneHb GonbLuan 
nponycKHaa cnocoSHOCTb 3a cneT 
He3HaHMTenbHoro CHMweHMfl ycwneHM^ 3a c^er 
pa6oHnx xapaKTepwcTHK CMCTeMbi, a TaioKe npn 
noMOLi^M TaKnx onepai^MM, KaK npuMeHeHne 
aHTeHH c perynnpyeMOM A^arpaMMOM 
HanpaBneHHOCTH, aKTHBa3ai4ns nepeAann penn 
m noBTopHoe ncnonb30BaHne Bcero MacTOTHoro 



Anana30Ha Ka>KAbi m cotom cucTeMbi cb?13m. 
CneACTBMeM 3Toro ABnaeTCfl 3HaHMTenbHoe 
noBbiLueHne nponycKHOM cnoco6HOCTM CMCTeMbi 
no cpaBHeHUKD c tom, KOTopyKD MoryT 
o6ecnennTb APyrne cnocoGbi KonneKTMBHoro 
5 AOCTyna, HanpuMep FDMA n TDMA. 

l~lpM Aa-nbHeCiiueM pa3Bi/iTnn cotobom 
TenecjooHUM xenaTenbHO Mcnonb30BaTb 
HecKonbKO oneHb ManeHbKnx cot (nnn 

MUKpOCOT), KOTOpbie MOmH 6bl OXBaTblBaTb 

1Q BecbMa orpaHnneHHyfo 30Hy. ripw stom 
npeAnonaraeTCfl, hto TaKne soHbi mop/t 6biTb 
orpaHnneHbi oahum 3Ta>KOM b cnyxe6HOM 
3A3HMM, n TorAa noABHXHyfo Tenec^oHHyio CBfisb 
mo>kho paccMaTpuBaTb KaK cucTeMy 
6ecnpoBOAHoPi TenecjDOHHOM cb^sm, KOTopaa 

/5 MO>KGT (MnM He MO>KeT) COBMei_L^aTbC5q c 
nOflBM>KHOM COTOBOM TGnOCjDOHHOll CMCT0MOM . 

JlornMecKoe o6ocHOBaHne TaKOM cba3m 
noAo6HO npeAno>KeHMK3 ncnonb30BaTb 
yHpe>KAeHHecKyto TenecjDOHHyfo CTaHi4Hfo c 

MCXOA^LHeM H BXOA^LAeM CB5q3bfO (PBX) B 

20 Ae.no Bbix ueHTpax. TaKMe CMCTeMbi 
npeACTaBn^HDT HeAoporyK) Tenecf)OHHyro CB?i3b 
MHoroHncneHHbiM 6M3HecMeHaM n 

o6ecnennBaK)T npocToPi Ha6op HOMepoB 
TenecjDOHOB. 

flna noAKntoneHMfl PBX k o6u^eM 

25 Tenec^oHHOM ceTM wcnonb3yfOTCfl HecKonbKO 
nnHMM, hto no3Bon^eT A^naTb m npuHMMaTb 
Bbi30Bbi PBX m Tenea>OHOB, ycTaHOBneHHbix b 
Apyrwx MecTax. ripn stom >KenaTenbHO, HTo6bi 
MMKpocoTOBaa cucTeMa o6ecneHMBana TaKOM >Ke 

3Q ypoBeHb oecnyxMBaHMsq, a TaioKe 
npeAOCTaBnana B03M0>KH0CTb 6ecnpoBOAHoCi 
CBA3H b njo6oM MecTe, KOTopoe o6cny>KHBaeTCfi 
PBX. 

I~lpw 3KcnnyaTai4nn KaK GecnpoBOAHbix PBX, 

TaK V\ SecnpOBOAHblX MeCTHblX 3aMKHyTblX 

35 cucTeM Tenea>OHHoi?i cb^3h BpeM5R 3aAep>KKH 
curHana b KaHane cba3h HaMHoro MeHbiue, neM 

B COTOBblX nOABM>KHblX cucTeMax. B 3AaHH?1X M 

Apyrwx BHyTpeHHMX noMeLi^eHMiqx, rAe 
npuMeHAHDTCfi PBX, Heo6xoAHMO o6ecneHHTb 
TaKoe pa3HeceHne, KOTopoe no3BonnT 

40 AMCKpMMMHMpOBaTb CMTHanbl CMCTeMbi c CDMA. 

OcHOBHan npoGneMa, KOTopaa peiuaeTCfl 
n3o6peTeHMeM, 3aKnraHaeTC?i b ncnonbsoBaHnn 

npOCTOM aHTeHHOM CMCTeMbi, KOTOpafl 

ooecneHHBaeT BbicoKyio nponycKHyfo 

CnOC06HOCTb, npOCTOTy yCTaHOBKM, LUHpOKMM 

45 oxBaT n oneHb xopoiune xapaKTepucTHKH cba3m. 
PeiueHne APyroM npo6neMbi CBfl3aHO c 
o6ecneneHneM orpaHnneHHoro oxBaTa 
yKa3aHHoPi Bbiiue onpeAeneHHOM 30Hbi npn 

OAHOBpeMeHHOM COBMeCTM MOCTH C nOABM>KHOM 

5Q cotobom cucTeMOM, ncnonb3ya B TO >Ke BpeMsn 
nMLUb Manyio MacTb nponycKHOM cnoco6HOCTM 
noABM>KHoPi CMCTeMbi. 3tm npoGneMbi peujeHbi b 
M3o6peTeHMM o6"beAHHeHMeM nponycKHOM 

CnOCOSHOCTM npM CDMA M HOBbIM yCTpOMCTBOM 

pacnpeAenMTenbHOM aHTeHHbi, KOTopa^ 
55 noKpbiBaeT cbomm M3nyneHMeM oneHb 
orpaHMHeHHyfo m TL^aTenbHO KOHTponwpyeMyio 
30 Hy. 

ripMMeHeHMe TeXHMKM CBA3M c pacLunpeHHbiM 

cneKTpoM m cnoco6a CDMA b o6opyAOBaHMM 
PBX no3BonseT 3HaHMTenbHO noBbicMTb 
60 HaAe>KHOCTb CMCTeMbi m ee nponycKHyfo 
cnoco6HOCTb no cpaBHeHMio c APyrMMM 
cnoco6aMM cba3M. KaK OTMenanocb Bbime, 
npMMeHeHMe CDMA no3BonfieT Tao<e peiuaTb 
npo6neMbi 3aMMpaHM^ m B3aMMHbix noMex, 
KOTopbie nerKO npeoAoneBaioTCfl. KpoMe Toro, 
cnoco6 CDMA no3BonaeT 3HaMMTenbHO nyniue 



noBTopHO ncnonb30BaTb nacTOTHbiM flnana30H, 

HTO n03BOJ1fleT HaMHOrO yBeJIMHUTb HMCJIO 
aOOHGHTOB CMCTeMbl. 

OcHOBHbiM 3BeHOM b 6ecnpoBOflHofl PBX H 
6ecnpoBOAHOM MecTHotf nine wcfio bom CMCTeMbl 

CBA3H M306peTeHMfl flBJl^eTCfl 

pacnpefleriMTeribHafl aHTGHHa cucTGMbi c 
CDMA. HcxoAfl M3 3Toro b rpynny ob~biHHbix 
aHTBHH noAaeTcs o6lhmh curHan, 
pacnpefleneHMe KOToporo Me>KAy sthmh 
ameHHaMM npoM3BOflMTCfl nmub npw era 
BpeivieHHOM 3aflep>KKe. H3 nepeflaTHMKa coTa 
BbixoflHOM curHan coTOBoro nepeflaTHMKa no 
KoaKcuaxibHOMy Kao~enio noAaeTca b uenoHKy 
M3nyMaTenefi, M3nyHaTenw noAKmoneHbi k 
Ka6ejno, ncnorib3yfOLJ4eMy flennTerib moll^hocth. 
nonyneHHbie TaKMM cnocoooM cnrHanbi nocne 
HeoSxoflWMoro ycuneHwa nocTynafOT b aHTeHHbi. 

XapaKTepHbiMM oco6eHHOCTfiMM TaKoPi 
ameHHOLi CMCTeMbl ABnaioTCfl: 1) Hpe3BbiHawHafl 

npOCTOTa M HH3Kafl CTOHMOCTb; 2) K CMe>KHblM 

ameHHaM nociieflOBaTenbHO c c^MflepoM 
noflKJifoneHbi aneivieHTbi 3aflep>KKH m nooTOMy 
npMHATbie ot AByx ameHH cumajibi BbiAenaioTCfl 
npn noMOLUM nill BpeMeHHofi o6pa6oTKM; 3) 

MCnOJ1b3yeTCfl B03MO>KHOCTb CDMA 

HenocpeflCTBeHHO o6pab"aTbiBaTb 
nocneAOBaTejibHOCTH aha AUCKpuMMHai^nn 
cwmanoB npn MHoronyneBOM pacnpocTpaHeHnn; 
4) npeAHaMepeHHO co3AaeTCfl B03MO>KHOCTb 
MHoronyneBoro pacnpocTpaHeHM^, 
cnoco6cTBytou4afl AWCKpnMMHai4nn curHanoB. 

Arm o6pa6oTKM curHanoB pacnpeAeneHHofi 
aHTeHHOw cucTeMOM Ka>KAaa ameHHa cwcTeMbi 
noAKriKDMeHa k pacnpeAennTeribHOMy Ka6enio 
noAo6HO noAKmoneHi/iK) Ka6enbHbix 

TeneBM3opoB. ripn Heo6xoAMMOCTH 

LunpoKonojiocHoro ycwneHkm oho npow3BOAMTCfi 
b caivinx ameHHax hjim b KaSenbHbix OTBOAax. 
OTMeTMM, hto o6bNHO KaGenbHaa CMdeivia 
coAep>KHT ABa Ka6ena - oahh Ana nepeAann, a 
ApyroCi Ana npneivia curHanoB. Bo mhohhx 
cnynaax HeooxoAMMaa 3aAep>KKa curHan a 
bboahtc^ npn noMOLUM pacnpeAennTenbHoro 
Ka6enfl, kicKmoHaa npn stom npuMeHeHne 
KaKnx-nn6o AonoriHHTenbHbix ycTpoficTB 
saAep>KKM. EcruA >Ke Aonori hh Ten bHaa 3aAep>KKa 
Hy>KHa, to ee o6bMHO nonynaioT npw noMou^n 
HecKonbKnx bmtkob KoaKcuaribHoro Ka6ena. 

OneHb Ba>KHOw oco6eHHOCTbio TaKofi 

KOHCTpyKL4HM HBJlfleTCfl TO, HTO HeT 

Heo6xoAHMOCTM b cnei^nanbHOM o6paooTKe 
cumana. B nacTHOCTM, HeT Heo6xoflHMOCTH 
npniweHATb TaKne onepai^MM, KaK qbunbTpai^nn, 
npeo6pa3QBaHne co CMeiuMBaHneM urn Apyrne 
cnoxHbie BMAbi o6pao~OTKH. HeobxoAMMO nuiub 
"coBMecTHoe" ycuneHMe Bcex npoxoA^Li^nx no 
KaSenfo cnmanoB, hto m AenaeTCfl npw noMou^n 
OAHoro ycunnTenn. 

E[i\e oahmm npenMymscTBOM asihhoCi 
CHCTeMbi fiBnfleTCfi to, hto a^^ pa3MeLneHHfl 
cnei4ManbHoro o6opyAOBaHM?i MecTa Hy>KHO 
Mano. O^bNHO pa3MeLneHne aHTeHHbi 
onpeAen?ieTCfl nnujb cjDM3MHecKMMH 
orpaHMHeHM^MM n Tpe6oBaHneM Toro, HTo6bi 
Ka>KAafl o6cny>KHBaeMaa CBfl3bfo 30Ha 
noKpbiBanacb no MeHbLuew Mepe oahow 
aHTeHHOki. 3to He CBA3aHO c nepeKpbiTneM 30H. 
B AeMCTBMTeribHOCTH nepeKpbiTMe 30Hbi 
>KenaTenbHO, t. k. oho o6ecneHMBaeT 
pa3HeceHne curHanoB Bcex TepMUHanoB, 
HaxoA^LiiMxcfi b noKpbiBaeivioPi 30He. Ho 
Heo6xoflMMOCTb b nepeKpbiTMM OTcyTCTByeT. 

flocrroHHCTBa \A{\e\A pacnpeAennTenbHoCi 
aHTeHHbi CTaHOBflTCfi 6onee oneBHAHbiMi/i, ecnM 



ynecTb npocTOTy annapaTypw coTa, KOTopa^ 
wcnonb3yeTC5R b 6ecnpoBOAHbix PBX, b 
6ecnpoBOAHbix MecTHbix LunenqboBbix CMCTeMax 
CB5R3H nnn b AononHMTenbHbix aomsiU-Ihmx 
paflMOTenec|DOHax. 

5 l~lpn nepBOHananbHoCi ycTaHOBKe 

GecnpoBOAHoPi PBX b OTene nnn b cny>K:e6HOM 
3AaHMH, no-BMAHMOMy, noHaAO^HTCfl CMCTeivia, 
cnoco6Han o6cny>KMBaTb ao 40 OAHOBpeivieHHbix 
Bbi30BOB. flna CHCTeMbi c TaKOM nponycKHOM 

10 cnoco6HOCTbio Hy>KeH Bcero nuiub oamh 
LUMpoKononocHbiM npneivionepeAaTHMK (ninpnHa 
nonocbi 1,25 MTlO. 3tot npneivionepeAaTHHK 
npn noMOLAH Kaoena noAKJifonafOT k aHTeHHOM 

CUCTeMe. OH3 MOKeT COCTOflTb M3 oahom 

nocneAOBaTenbHoPi i^enoHKM aHTeHHbix 

75 anewieHTOB. 

flpyroPi cnoco6 noAKmoneHMfl aHTeHHbi 
cocTOUT b npuMeHeHnn AByx nnn 6onee 
napannenbHO noAKnioHeHHbix k 

npneivionepeAaTHMKy Ka6enePi c HeooxoAWMbiMM 
aneMeHTaMM 3aAep>KKM, pa3MeL4eHHbiMH b 

20 GnoKe npneMonepeAaTHMKa. Ecnn nponycKHyKD 

CnOCOGHOCTb T3KOM CMCTeMbl noHaAo6nTCfi 

noBbicMTb, HToGbi OAHOBpeiwieHHO o6cny>KMBaTb 
6onee 40 Bbi30BOB, to cucTeiviy moxho 
pacujupsTb no AByM pa3nnHHbiM HanpaBneHMaM. 
riepBbiM n caivibiM npocTOM cnoco6 coctout b 

25 ncnonb30BaHMM AononHMTenbHbix 

LunpoKonojiocHbix paAwonacTOTHbix KaHanoB. B 
cotobom TenecjDOHMH ncnonb3yeTC?i nacTOTHbiw 
Anana30H c oGmeCi nonocow 12,5 MTL4 (Ana 
Ka>KAOM Hecyu^eCi b nio6oM HanpaBneHMM), 

3Q KOTopbi^ AennTCfi Ha 10 OTAenbHbix KaHanoB c 
nonocoCi nponycKaHU^ 1,25 MTlj. Ecnn >Ke 
noHaAoenTCfi, Hanpniviep, TaK noBbicMTb 
nponycKHyio cnoco6HOCTb ceTM, HTo6bi 
OAHOBpeMeHHO o6cny>KHBaTb ao 80 Bbi30BOB 

6e3 H3MeHeHMfl aHTeHHOM CUCTeMbl, TO Hy>KHO 

35 6yAeT noAKnionnTb btopom npneivionepeAaTHMK n 
cooTBeTCTByfomyio annapaTypy b bma© 
i^ncjDpoBoro KaHanbHoro 6noKa n BOKOAepa. 
Ecnw Becb cneKTp gthx 10 KaHanoB CDMA 
He TpeGyeTca, to ero ocTaBiuyioca nacTb mo>kho 
ncnonb30BaTb ati^ aHanoroBoPi HM(n Aa>Ke Ann 

40 I^MCjDpOBOM CMCTeMbl C TDMA), npMMeHflfl 

GTaHAapTHyio KaHanwsaL^io cumana b nonoce 
30 kI~h. 

Ecnn nponycKHyio cnoco^HOCTb Hy>KHO 
noBbicMTb 6e3 ncnonb30BaHMfi 

AononHMTenbHoro nacTOTHoro cneicrpa, to 
45 noAcucTeMy aHTeHH a^at Ha "nceBAOceKTopbi". 

B T3KOM KOHCTpyKUMM nOABOA^LAMM aHTeHHbIM 

Ka6enb AennTca TaK, HTo6bi MMeTb Asa wn\A 
6onee nopTa. OGbiHHO CTapaioTC?i MMeTb 
aHTeHHbi b Ka>KAOM nceBAQceKTope, HTo6bi 

5Q KaK-TO OTAenMTb mx Apyr ot Apyra, xota sto 
Sonbiuoro 3HaneHi/m He MMeeT. 3aTeM Ka>KAbiM 
n ce BAOce kto p CHaGxaeTca coGcTBeHHbiM 
npneMonepeAaTHMKOM. BbixoAHan LUMHa 
np^eMonepeAaTHMKa, no kotopom nepeAafOTcn 
oi4Mc|DpoBaHHbie BbioopKM, noAKntoHeHa ko BceM 

55 KaHanbHbiM 6noKaM. 

KaHanbHbie 6noKM, npeAHa3HaneHHbie ajia 
pa6oTbi b cotobom cucTeMe, o6ecneHMBaioT 
noAKnioneHne npn noMOLUM Ka6enfl ao Tpex 

CeKTOpOB. B COTOBOM CMCTeMe CBS3H 3TO 

no3Bon?ieT k KaHaribHOMy 6noi<y noAKnraHMTb Tpn 
60 cMe>KHbix ceKTopa coTa. npn noMOLAM 
KaHanbHoro 6noKa npoMSBOAMTcn pa3HeceHHoe 
bo BpeMeHM o6"beAMHeHMe cumanoB Bcex Tpex 
ceKTopoB b bhas CMMBona, hto o6ecnennBaeT 
oneHb BbicoKMM ypoBeHb pa3HeceHHoro bo 
BpeMeHM o6-beAMHeHM5q. 

flpM McnonbsoBaHMM SecnpoBOAHOM PBX k 



3TMM TpeM LUHHaM nOflKJIfOHafOT Tpn 

noaneAOBaTejibHbie aHTeHHbi, o6cny>KMBanDLAMe 
ciwe>KHbie 30Hbi. 3to o6ecneHMBaeT 
B03MO>KHOCTb "nporpaMMMpyeMoii nepeflaMn" 
6e3 pa3Meu4eHH?i KOMMyTaTopa Me>KAy nio6biMM 

aHTGHHaMM B L^enOHKe M3 TpeX aHTGHH. TaKMM 
06pa30M, eCTb B03M0>KH0CTb "CKpblTb" OT 

KOMMyTaTopa onepai^ura nepeAaHM m bbgcth era 
b cxeiviy PBX. 

OneBUflHO, hto TaKaa KOHCTpyKi^nn 
o6ecneHMBaeT 3HaHMTenbHoe pacujupeHne ceTM. 
Hanpniviep, npn noMOLAM 10 LunpoKononocHbix 
KaHanoB b Tpex "nceBfloceKTopax" mo>kho 
o6pa6oTaTb npniviepHO 1200 oflHOBpeMeHHbix 

Bbl30BOB. 3TO COOTBeTCTByeT 06CJiy>KHBaHMK3 

okojio 15 Tbic. jiuhmCi, hto npniviepHO paBHO 
nponycKHOM cnoco6"HOCTM TenecjDOHHOM ceTM 
rnaBHOM KOHTopbi 6onbi_i_ioM cpupivibi. Bo3mo>kho 
m flajibHeMLuee noBbnueHne nponycKHOM 
cnocoGHOCTH, ho npn stom HeooxoAMMO, HTo6bi 
ycTpoMCTBa KOMMyTai4MH cooTBeTCTBOBan n 
onpeAeneHHbiM xapaKTepMCTMKaM m 

TpeGOBaHMflM COTOBOM CMCTeMbl CBA3M. 

OnucaHHyro Bbinie CMCTeMy c CDMA An* 
oecnpoBOAHOM PBX mo>kho noHTM 6e3 
M3MeHGHi/ifi Mcnonb30BaTb pj}9\ peujeHMfl 
npo6neM 6ecnpoBOAHOM MecTHOM LuneMcpoBOM 
CMCTeMbl cbfi3m. B 3TOM cnynae >KejiaTenbHO 
Mcnorib30BaTb OTHOCMTeribHO HeAoporyHD 
ycoBepiueHCTBOBaHHyio TenecjDOHHyio ceTb Ana 
(o6bNHo) CTpo^meMCfl 30Hbi, MHcjupacrpyKTypy 

KOTOpOM MO>KHO 6y AeT pa3MeCTHTb AOCTaTOHHO 

npocTO. npn 3tom annapaTypa oecnpoBOAHOM 

MeCTHOM LUneMCfXDBOM CMCTeMbl CBA3M AOTI>KHa 
6blTb COBMeCTMMa C KOMMyTaTOpOM maBHOM 
CTaHL4MM 3 o6cny>KMBaK3LL4eM 3Ty 30Hy. 

BoKOAepbi, KaHaribHbie 6jiokm m 
npMeMonepeAaTHMKM TaioKe Aon>KHbi 

pa3MeLL^aTbc^ BMecTe c o6opyAQBaHMeM 
KOMMyTaTopa. ripMeMonepeAaTHMK(M) Hy>KHO 
noAKTifonaTb k pacnpeAeriMTenbHOM aHTeHHOM 
CMCTeMe TaK, KaK yKa3biBanocb Bbiiue. B tskom 
CMCTeMe npMHMMaeMbie m nepeAaBaeMbie 
paAMOCMTHaribi npoxoA^T no A^yM KaoenaM, 

KOTOpbie MMeHDT OTBOAbl K M3fiyMaiOLJ4MM 

sneMeHTaM. flna coxpaHeHMfl onpeAerieHHbix 
ypoBHeM CMTHanoB b KaSenbHbix OTBOAax MO>KeT 
noTpe6oBaTbcs (mjim HeT) cooTBeTCTBytou^ee 
ycMneHMe. floMaujHMM Tenec£oHHbiM annapaT, 
coeAMH^eMbiM c SecnpoBOAHOM MecTHOM 

33MKHyTOM CMCTeMOM , BKTIHDHaeT f3,e\±lSBb\\A 

nepeHOCHOM TenecjDOH CMCTeMbl CDMA, KOTopbiM 
npMcnocooneH aha nMTaHMfl ot ceTM, m 
CTaHAapTHyjo CTai^noHapHyK) aHTeHHy. 

TenecpoHHafl Tpy6Ka noAKnioHaeTCfl k 
paAMO^acTOTHOMy onoKy. l~lpM 3tom npocTOTa 
annapaTypbi aSoHeHTa Aon>KHa nonHOCTbio 

COOTB9TCTBOBaTb oGCTaHOBKG B erO nOMSLASHMM, 

t. e. noKynaTerib 3Toro ycTpoMCTBa Aon>KeH 
npocTO npMHecTM ero aomom, BbiHyTb M3 
kopo6km, noAKJitoHHTb m Bbi3BaTb a6oHeHTa. 

KOHCTpyKL^M^ TaKOM CMCTeMbl CBH3M 

ooecneHMBaeT AOCTaTOHHO npocTyro ee 
SBonioi^MK) no Mepe pacwMpeHMfl pbiHKa c6biTa. 
Pa3MemeHMe TaKOM CMCTeMbl aoji>kho 

HaMMHaTbCfl C yCTaHOBKOM oahom 

BceHanpaBJieHHOM aHTeHHbi Ha MecTe 
pacnorio>KeHMfl annapaTypbi. AHTeHHa Aon>KHa 
ycTaHaBJiMBaTbc^ Ha bncokom MaHTe, htoGn 
o6ecneHMTb oxBaT asihhom 30Hbi. TnaBHOM 
ueribHD nepBOHananbHoro o6cny>KMBaHMfl 
9\Bn9\erc9\ o6ecneneHMe noriHoro oxBaTa asihhom 

30Hbl, HTO n03BOJ1MT BCeM >KefiaK)LLJ 1 MM 

Bocnonb30BaTbCfl AaHHOM ceTbfo. 

flo Mepe Heo6xoAMMOCTM noBbinieHMfl 



nponycKHOM cnoco6HOCTM aHTeHHbi mo>kho 
AeriMTb Ha ceKTopbi. A ecriM noTpe6HOCTM b 
TaKOM CBA3M CTaHyT 6onbLue, to caMbie 
Harpy>KeHHbie ceKTopbi mo>kho 3aMeHMTb 
pacnpeAeriMTenbHOM aHTeHHOM. nocneAH?i?i 
5 o6ecneHMBaeT conee BbicoKyjo nponycKHyio 
cnoco6HOCTb, t.k. GyAyT CHM>KeHbi noMexM ot 
coceAHMX cotob, a annapaTypa a6oHeHTa 6yAeT 
pa6oTaTb npM noHM>KeHHOM moll^hoctm m 
co3AaBaTb MeHbiue noMex CMe>KHbiM coTaM. 

1Q C nOMOLAbK) TaKOM CMCTeMbl MO>KeT 6blTb 

o6ecneneHa noABM>KHa^i CB5q3b, ecriM ecTb 

B03MO>KHOCTb ATI^ COOTBeTCTByfOLAMX 
COeAMHeHMM Me>KAy COCeAHMMM UeHTpailbHblMM 

Tenecf)OHHbiMM CTaHi^M^MM Ana nepeAaHM 
coo6meHMfl npM nepeMeujeHMM aGoHeHTOB M3 

;5 OAHOM 30Hbl o6CTiy>KMBaHMfl TaKOM CTaHU,MeM B 

Apyryio. YKa3aHHyio nepeAany mo>kho 
3anporpaMMMpoBaTb noAoGHO TOMy, KaK sto 
AenaeTca b cotobom CMCTeMe c CDMA npM 

HCnOJ1b30BaHMH COOTBeTCTByraLAMX 

nporpaMMHbix cpeACTB m annapaTypbi, 

20 BKflfOHeHHOM Me>KAy KOMMyTaTOpaMM 

HeHTpanbHbix Tene0OHHbix CTaHi^MM. 

Ha cpMr. 1 M3o6pa>KeHa cxeMa npMMepHOM 
6ecnpoBOAHOM Tenecj^oHHOM CMCTeMbl CDMA; Ha 
c|DMr. 2 - npMMepHoe pacnonoxeHMe AnarpaMM 
HanpaBJieHHOCTM pacnpeAennTenbHOM aHTeHHOM 

25 CMCTeMbl, npMBeAeHHOM Ha cjDMr. 1; Ha cjDMr. 3 - 
cxeMa anbTepHaTMBHOM pacnpeAeriMTenbHOM 
aHTeHHOM CMCTeMbl Ana Mcnonb30BaHMa c 
CMCTeMOM, noKa3aHHOM Ha cjDMr. 1; Ha o>Mr. 4 - 
npMMepHafi 6noK-cxeMa MMKpocoTOBoro 

3Q ooopyAOBaHMfl, bboammoto b PBX 

6ecnpoBOAHyK) TenecfcoHHyfo cucTeMy CDMA; Ha 
cjDMr. 5 - 6rioK-cxeMa nepeHOCHoro TenecjooHHoro 
annapaTa Ana CBS3M c PBX 6ecnpoBOAHOM 
TenecjDOHHOM CMCTeMbl CDMA. 

B paAMOTenecjDOHHOM CMCTeMe cba3m c 

35 CDMA mmkpocot coAep>KMT KOHTponnep, 

MHO>KeCTBO LUMpOKOnonOCHblX 

MOAynaTopoB-AeMOAynaTopoB, KOTopbie TaioKe 
OTHOcyiTca k KaHanbHbiM 6noKaM MnM MOAeMaM, 
npMeMonepeAaTHMK m pacnpeAenMTenbHyio 
aHTeHHy io CMCTeMy. Ka>KAbiM KaHanbHbiM 6noK 

40 COAep>KMT L^MCppOBOM LUMpOKOnonOCHblM 

MOAyn?iTop nepeAaBaeMOM molu.hoctm, 

I^MCjDpOBOM LUMpOKOnonOCHblM npMeMHMK A3HHblX 
M nOMCKOBblM npMeMHMK. 

Ka>KAbiM MOAeM MMKpocoTa npeAHa3HaneH 
Ana pa^OTbi c noABM>KHbiM o&beKTOM m 
45 o6nemaeT ycTaHOBneHMe cb^3M c 
onpeAeneHHbiM noABMKHbiM o6"beKTOM. TepMMH 
"noABM>KHbiM o6-beKT" MnM TepMMHan aooHeHTa, 
KOTopbiM nonb3ytoTca co ccbinKOM Ha 

MMKpOCOTOByiO CMCTeMy - STO 06bNHblM 

5Q TenecjDOHHbiM annapaT CMCTeMbl CDMA b BMAe 
yAep>KMBaeMoro pyKOM nepcoHanbHoro 
cpeACTBa cba3m, nopTaTMBHbiM Tenea>OH c 
CDMA MnM TenecjDOH c CDMA, nocTOAHHO 
HaxoAflU4^^c5=i b onpeAeneHHOM MecTe. 

B GecnpoBOAHOM PBX c CDMA MnM b 

55 MecTHOM CMCTeMe LuneMcpoBOM TenecjDOH HOM 
cb^3m mmkpocot nepeAaeT "nMnoT-CMrHan Ha 
Hecyi^eM nacTOTe". 3tot CMman nocTynaeT b 
noABM>KHbie o6"beKTbi ati« nepBOHananbHOM 

CMHXpOHM3ai_\MM CMCTeMbl CBH3M M 

CjDOpMMpOBaHMfl yCTOMHMBblX BpeMeHHblX 

60 MHTepBanoB, nacTOTbi m c$a3bi CMmanoB 
nepeAaBaeMbix mmkpocot. Ka>KAbiM mmkpocot 
TaioKe nepeAaeT npoMOAynMpoBaHHbiM b 
LUMpoKOM nonoce nacTOTbi MHa>opMai_|MOHHOM 

CMTHan , HanpMMep MAeHTMCjDMKaTOp MMKpOCOTa, 

CMmanbi CMHxpoHM3ai4MM CMCTeMbl, AaHHbie 
CTpaHMHHOM opraHMsai^MM noABM>KHoro a6-beKTa 



m pa3JiMHHbie ynpaBn^fou4ne curHanbi. 

riocrie npweivia nnjioT-curHara, T.e. npn 
HananbHOM cnHxpoHM3ai_|HM no,qBM>KHoro 
o6"beKTa nunoT-CMrHanoM, stot o&beKT 
Ha^nHaeT noncK APyofi \-\ecyu\e\A, KOTopyio 
npuHMMajoT Bee nonbsoBaTenM cucTeMbi 
flaHHoro coTa. 3Ta Hecymaa - i/mn KaHan 
CMHxpoHM3ai4MH - nepeAaeT HHcjDopMai^noHHOG 
coo6Li^eHne cucTeMbi, npeAHa3HaneHHoe Ana 

nOABM>KHblX o6"bGKTOB A3HHOM CMCTeMbl. 

3to coo6u4eHne MfleHTMctDnunpyeT mmkpocot, 
m cucTeivia - b AonojiHeHne k nepeAaHHOM 

MHC|DOpMai4HM, KOTOpafl n03BOJ1^eT AHUHHblM l~IC 

KOAaM, onoKy nepeAOBaHMfl KaAPOB, BOKOAepaM 
m ApyruM curHariaM cnHxpoHnsai^nn CMCTeMbl, 
npeAHa3HaMeHHbiM Ana noABH>KHbix o&beKTOB - 
CMHxpoHM3npyeTCfi 6e3 AononHMTejibHoro 
noncKa. Mo>kho ncnoxib30BaTb m ApyroM KaHan - 
KaHan CTpaHMMHOM naMATH - Ann nepeAaHM 
noABH>KHbiM o6-beKTaM coo6LneHMM o nocbime 
mm Bbi30Ba n Ana OTBeTa no onpeAeneHHOMy 
KaHany, KorAa noABMXHbiM o6"beKT Hani/iHaeT 

Bbl30B. 

riOCJie B03HMKHOBeHMa Bbl30Ba 

onpeAenaeTca aApec nill KOAa, KOTopbiM 
nonb3ytoTca b TeMeHne 3Toro Bbi30Ba. AApec 
KOAa mokst 6biTb npucBoeH MMKpOCOTOM MJ1H 
3apaHee 3aAaH npn MAeHTMcf:MKai^MH 
noflBM>KHoro o6"beKTa. 

Ha cjDnr. 1 npeACTaBJieHa 6noK-cxeMa 
6a30BOM paAMOTenecjDOHHOM CTaHU,MM 10, 
KOTopaa coAep>KHT KOMMyTaTop PBX 12 v\ 
mmkpocot 14. KOMMyTaTop 12 ncnorib3yeTca AJifl 

nOAKTIKDMeHMa 6a30BOM CTaHI^MH 10 K 

nepeKn K)Hae Motf TenecpoHHOM" ceTM oeu^ero 
nonb30BaHHfl (PSTN) v\iv\nv\ k PBX npoBOAHOM 
TenecjDOHHOM ceTM. KOMMyTaTop PBX 12 
Mcnorib3yeTcn Ana MapujpyTM3aL4MH 
TenecjDOHHbix bw30bob s nocTynafomux b 

MMKPOCOT 14 M ]ACXOP£\\l\\AV\ M3 Hero; npM 3TOM 

yKa3aHHbi£i mmkpocot ooecneHMBaeT nepeAany 

Bbl30Ba COOTBeTCTByKDLHeMy nOABM>KHOMy 
06"beKTy C nOMOLLJblO CMTHanOB CBA3M CMCTeMbl 

CDMA. Mmkpocot 14 coAep>KMT CDMA 
KOHTponnep 18, HecKonbKO KaHanbHbix ojiokob 
20A-20N c cooTBeTCTByiOLUMMM BOKOAepaMM 
22A-22N, npMeMonepeAaT'-iMK 24 m 
pacnpeAejiMTenbHyto aHTeHHyfo cucTeMy 26. 

KOMMyTaTop PBX 12 HanpaBJifleT Bbi30Bbi k 
(mjim npMHMMaeT mx ot) onpeAeneHHOM" napbi 
"BOKOAep - KaHanbHbiM ojiok". B ochobhom 
KOMMyTaTop PBX 12 Mcnonb3yeTCfl atia 
ynpaBJieHM^ nepecbiriKOM CMmanoB b pa3Hbie 
BOKOAepbi. 3tot KOMMyTaTop MO>KeT 6biTb 

I^MCfpOBblM yCTpOMCTBOM, KOTOpoe (nOMMMO 

nepeAaHM LjMcfcpoBbix AaHHbix no o6ii4eM LUMHe) 
o6ecneHMBaeT nepeAany aHanoroBoro mjim 
i^McjDpoBoro peneBoro CMmana - npM noMou^n 
xopoujo M3BecTHbix cnoco6oB, HanpMMep 
BpeMeHHbiM MyiibTMnneKCMpoBaHMeM KaAPOB - b 

MJIM OT pa3HblX BOKOflepOB. 

nocTynMBLUMe b KOMMyTaTop PBX 12 
peneBbie Bbi30Bbi noABepraioTCfi i^McjDpoBOMy 
KOAMpoBaHMio (ecfiM 3TO He 6bifio CAenaHO 
paHbiue) b BOKOAepe onpeAeneHHOM napbi 
"BOKOAep - KaHanbHbiM 6noK"; HanpMMep, 
BOKOAep 22A napbi "BOKOAep - KaHanbHbiM ojiok " 
coAep>KMT BOKOAep 22 A m KaHanbHbiM on ok 20 A. 
noAKJifOHeHHbiM BOKOAep 3aKnK)HaeT peneBoe 

COO©LAeHMe B TaKOM CjDOpMaT, KOTOpbIM 

Mcnonb3yeTca Ana KOAMpoBaHM^ CMrHana m ero 
nepeAaHM b CMCTeMe CDMA. [1oapo6hoctm 
pa6oTbi BOKOflepa onucaHbi HM>*e. 

KaHanbHbiM ojiok BKntoneHHOM napbi 
"BOKOAep - KaHanbHbiM 6noK" npoM3BOAMT 



KOAMpoBaHMe cnocoSoM CDMA (m ApyrMe 
onepau,MM KOAMpoBaHM^) oi^McjDpoBaHHoro 
peneBoro CMrHana, KOTopbiM SyAeT 
nepeAaBaTbc?i noABM>KHOMy o6"beKTy. OTMeTMM, 
mto Mepe3 KOMMyTaTop PBX 12 mo>kho 
5 nepeAaBaTb oi^MCppoBaHHbie AaHHbie, KOTopbie 
xoTfl n He AnoKpeTM3npoBaHbi, ho noAroTOBneHbi 
Ana KOAMpoBaHMe cnoco6oM CDMA m nepeAaHM. 
PaSoTa BOKOAepa m KaHanbHoro 6noKa 
noAPo6HO onucaHbi HM>Ke. 

1Q BblLUeALUMM M3 COOTBeTCTBeHHOrO 

KaHanbHoro 6noKa 3aKOAMpoBaHHbiM CDMA 
CMman nocTynaeT b npMeMonepeAaTHMK 24 a/i^ 
npeo6pa30BaHMfl nacTOTbi cumana b paGonyfo 
nacTOTy nepeAaHM m ati?i 3aAaHM?i 
onpeAeneHHOM moll^hoctm nepeAaHM. 
/5 PaAMOCuman noAaeTca b aHTeHHyio cucTeMy 26 3 
KOTopaa npeACTaBneHa pacnpeAenMTenbHbiMM 
sneMeHTaMM 28A-281 c oneMeHTaMM 3aAep>KKM 
30A-30J, BKniOHeHHbiMM Mex<Ay gtmmm 
aHTeHHaMH. 

AHTeHHbi 28A-28I MoryT 6biTb 
20 BceHanpaBneHHbiMM MnM HanpaBneHHbiMM 
aHTeHHaMM c onpeAeneHHOM HanpaBneHHOCTbio 
AMarpaMM mx M3nyneHM^. 3neMeHTbi 3aAep>KKM 
30A-30J MoryT 6biTb npocTbiMM nMHM^MM 
3aAep>KKM, HanpMMep, b BMAe AHMHHbix 
KoaKCManbHbix KaSenePi MnM b BMAe Apyrwx 

25 XOpOLUO M3BeCTHblX aKTMBHblX MnM naccMBHbix 

sneM6HTOB 3aAep>KKM, KOTopbie cnocoGHbi caMM 
o6ecneHMTb 3aAep>KKy CMrHana Ha 1 mkc MnM 
BMecTe c BKniOHeHHbiMM Me>KAy hmmm Ka6ensiMM. 
B KanecTBe nepeAaneM nMHMM Me>KAy 

3Q npMeMonepeAaTHMKOM 24 m aHTeHHOM CMCTeMOM 
26 mo>kho McnonbsoBaTb m ApyrMe cpeACTBa, 
HanpMMep onTOBonoKOHHbie. TaKne we cpeACTBa 
mo>kho BKnioHMTb Me>KAy aHTeHHaMM, a Ana 
conpaxeHMfl aHTeHH mo>kho Mcnonb30BaTb 
onTMHecKMe ycTpoMCTBa 3aAep>KKM m 

35 COOTBeTCTByiOLAMe paAMO- m onTMHecKMe 
ycTpoMCTBa. 

Ha c|DMr. 2 npMBeAeHbi A^arpaMMbi 
HanpaBneHHOCTM HecKonbKMX aHTeHH, 
pa3Mei_i4eHHbix b cootbgtctbmm c M3o6peTeHMei\/i. 
npMBeAeHHbie Ha gtom nepTewe AMarpaMMbi 

40 HanpaBneHHOCTM nonyneHbi ot HecKonbKMX 
BceHanpaBneHHbix aHTeHH, Ka>KAaa M3 KOTopbix 
MMeeT cbok) AMarpaMMy 40A-401 , 
nepeKpbiBaioLAyio AMarpaMMy HanpaBneHHOCTM 
coceAHeM aHTeHHbi. TaKoe nepeKpbiTMe 
AMarpaMM oSecneHMBaeT nonHbiM oxBaT Hy>KH0M 

45 30Hbl. CaMM >Ke aHTeHHbi BKniOHeHbl 

nocneAOBaTenbHO, ksk noKa3aHo nnHneM 24. 

KoHCTpyKi^MM aHTeHH AonycKaK)T TaKoe mx 
pa3MemeHMe, HTo6bi mx AMarpaMMbi 
HanpaBneHHOCTM b ochobhom MnM nonHOCTbio 
5Q noKpbiBanM onpeAeneHHyio 30Hy. npn stom k 
aHTeHHbiM cjDMAepaM noAKmonaioT sneMeHTbi 
3aAep>KKM, HTo6bi o6ecneHMTb BpeMeHHoe 
pa3HeceHMe cumanoB. B pe3ynbTaTe 
o6ecneHMBaeTC^ MHoronyneBoe 
pacnpocTpaHeHMe c pa3HeceHMeM cumanoB, hto 

55 n03B0nfieT AMCKpMMMHMpOBaTb CMTHanbl. TaKOM 

cnocoG mo>kho Mcnonb30BaTb b mmkpocotobom 
o6opyAOBaHMM npM HeoGxoAMMOCTM 

AononHMTenbHoro MHoronyneBoro 
pacnpocTpaHeHMsq CMTHanoB. 

YKa3aHHbiM cnoco6 oco6eHHO xoponio 

60 nOAXOAMT ATI3 COTOBOM nOABM>KHOM TenecjDOHMM 

c CDMA, KorAa OKpyxaiOLAafl cpeAa caMa no 
ce6e He cnoco6cTByeT MHoronyneBOMy 
pacnpocTpaHeHMio CMTHanoB. HanpMMep, sto 

MO>KeT 6blTb B 6onbLUOM OTKpblTOM 

npocTpaHCTBe, rAe OTpaxeHM?! CMmanoB m, 
cneAQBaTenbHO, mx MHoronyneBoe 



pacnpocTpaHeHne MMHMManbHbi. l~lpnMeHeHne 
3Toro cnoco6a o6ecneHHBaeT pa3HeceHne 
cnmanoB aHTeHH npn cba3h no KaHany "cot - 

|-|OflBH>KHblM 06-beKT" C nOMOLL^bKD OAHOH 
aHTGHHbl . 

ripuBeAeHHa^ Ha cpur. 1 aHTeHHan cucTeMa 

MO>KGT HMeTb pa3Hbie MOAHCpHKaLJMH. 

Hanpniviep, mo>kho ncnorib30BaTb 

napajinenbHbie i_\enw nocneAOBaTenbHO 
BKTifOHeHHbix aHTeHH, nMTaeMbix cpHAepoM ot 
o6LL4ero mctohhhk3 cumana. B TaKOM cnynae 
npw Heo6xoAMMOCTM sneMeHTbi 3aAep>KKH oyAyT 
BKHfonaTbc^ b cpMAepbi, noAaioLAne cumanbi b 
aHTeHHbi. 3th oneivieHTbi oyAYT co3AaBaTb 
TaKyro 3aAep>KKy, hto oamh h tot x<e cum an 
pa3HbiMM aHTeHHaMM oyAeT H3nynaTbCfl b 
pa3Hoe BpeMfl. 

Ha cjDMr. 3 npuBeAeH anbTepHaTHBHbiw 
BapHaHT aHTeHHoPi cucTeMbi 26 ati^ 
oecnpoBOAHOM PBX, noKa3aHHOM Ha cftwr. 1 . Ha 
4>nr. 3 aHTeHHaa cucTeMa 26 C0Aep>KMT 
u,eHTpanbHyfo mjih MecTHyio aHTeHHy 50, 
KOTopa^ noAKTiKNeHa k npneMonepeAaTHHxy 24 
BMecTO aHTeHH 28A-28I n sneMeHTOB 3aAep>KKH 
30A-30J. HecKonbKO yAaneHHbix aHTeHH 52A-52I 

HaXOAATCfl H3 HeKOTOpOM paCCTOflHMM OT 

aHTeHHbi 50. Ka>KAafi H3 yAaneHHbix aHTeHH 
52A-52I coAep>KHT aHTeHHy 54A-54I c oonbLUHM 
ycMJieHMeM, sneMeHT 3aAep>KKH 56A-56I n 
HaxoAflLAyHDca BAanw aHTeHHy 58A-58I. B 3T0M 
BapnaHTe pacnpeAeneHME cwmanoB b aHTeHHofi 
CMCTeMe npowcxoAUT 6e3 i/icnonb30BaHWfl 
Kaoenefl. 

B aHTeHHoCi cucTeivie 26 nocTynnBLUne ot 
npneivionepeAaTHMKa 24 curHanbi H3ny<-iaioTC?i 
MecTHOw aHTeHHOM 50 b HanpaBneHni/i Ka>KAOM 
aHTeHHbi 54A-54I c 6onbi_unM ycuneHneM 
(o6bNHO sto HanpaBJieHHbie aHTeHHbi), rAe 
cumanbi ycHJinBafOTCfl. 3aTeM ycnneHHbitf 
cum an 3aAep>KMBaeTCfl Ha onpeAeneHHoe 
BpeMfl (oSbNHO 6onee 1 mkc) npn noMoiAM 
cooTBeTCTByioLAMX sneivieHTOB 3aAep>KKH 
56A-56I. BpeMfl 3aAep>KKH Ka>KAoro H3 
yKa3aHHbix sneMeHTOB pa3Hoe, h o6bNHO oho 
KpaTHO oahom MUKpoceKyHAe. riocne OToro M3 
yKa3aHHbix oneiweHTOB 3aAep>KKH curHanbi 
nocTynaioT b cooTBeTCTByfom,ne yAaneHHbie 
aHTeHHbi 58A-58I, rAe ohm m M3nynaioTCjR. 

Hao6opoT, cumanbi, nepeAaHHbie 
noABH>KHbiM o6"beKTOM , npuHMMaeTCJR oahom nnn 
HecKonbKMMM yAaneHHbiMM aHTeHHaMH 58A-58I, 
a 3aTeM nocTynaioT b cooTBeTCTByioLAMe 
sneivieHTbi 3aAep>KKH 56A-56I. nocneAHne 3TOT 
cuman 3aAep>KMBaioT Ha onpeAeneHHoe BpeMfl 
m nepeAaioT ero b cooTBeTCTByfOLi^ne aHTeHHbi c 
6onbiunM ycunneM 54A-54I. 3tm aHTeHHbi 
cuman ycunMBaioT m M3nyHaioT cumanbi b 
HanpaBneHMM MecTHofi aHTeHHbi 50. 

AHTeHHaa cucTeMa M3o6peTeHMfl 
npeAHa3HaneHa Arm paooTbi c mmkpocotobow 
cucTeMbi CB513H. YnoMflHyTaa Bbiuje 
B03MO>KHOCTb perynwpoBaHHfl molahocth 
cumana SBnaeTCfl Ba>KHofi oco6eHHOCTbio 
TenecjDOHHOM cucTeMbi c CDMA, KOTopaa 
noBbiujaeT nponycKHyio cnocoo"HOCTb KaHana 
CBH3H A^ia nonb30BaTens. 06bNHan 
BceHanpaBneHHafl aHTeHHa H3nynaeT cuman 
paBHOMepHO noHTH no BceM HanpaBneHMHM. 
MoLAHOCTb cumana b paA^anbHOM 
HanpaBneHUM ot aHTeHHbi CHM>KaeTCfl b 

3aBMCMMOCTM OT XapaKTepMCTMK 

pacnpocTpaHeHUfi b asihhom cjDM3MHecKOM cpeAe. 
3aKOHbi pacnpocTpaHeHHiR cumana b 
paAnanbHOM HanpaBneHUM MoryT MeHiRTbcq b 
npeAenax ot 3HaHeHHfl, onpeAenaeMoro 



3aKOHOM oSpaTHblX KBaApaTOB, AO 3HaHeHM3, 

onpeAeniReMoro 3aKOHOM o6paTHOM CTeneHHOM 

33BHCMMOCTH 5,5. 

Cot, o6cny>KHBafOLL^HM 30Hy onpeAeneHHoro 
paAnyca, AonxeH A^BaTb cuman AOCTaTOHHOM 

5 MOU4HOCTM, HTOGbl nOABM>KHblM O^-beKT 

npMHMiwan cuman HeooxoA^Moro ypoBHa, Aa>Ke 
HaxoAflCb Ha Kpato TaKoCi 30Hbi. I~lpn stom 6onee 
6nn3Kne k coTy noABH>KHbie o6"beKTbi 6yAyT 
npuHMMaTb cumanbi 6onbi_ueM molahocth. 
m JlenecTKH n3nyneHHfl HanpaBneHHbix aHTeHH 

MO>KHO CjDOpMUpOBaTb pa3HblMH M3BeCTHblMM 

cnoco^aivin. OAHaKO stu cnocoGbi 

CjDOpMUpOBaHMfl neneCTKOB M3MeHMTb 3aKOH 

pacnpocTpaHeHMfl He MoryT. HaAe>KHoe 
noKpbiTue paAnocurHanoM HeooxoAHMOM 
/5 nnoLU,aAH MO>KeT 6biTb o6ecneneHO 
KOM^MHai^neM AnarpaMM HanpaBneHHOCTH 

aHTeHH, HX pa3MeLAeHHeM M MOU^HOCTbfO 

nepeAaTHMKa. 

ripuMeHeHMe pacnpeAennTenbHOM aHTeHHOM 
cucTeMbi o6ecnennBaeT HeooxoAHMyio 
20 AnarpaMMy ee HanpaBneHHOCTH, KOTopaa, 
Hanpniy/iep, nepeKpbiBaeT KopnAop 3AaHM?i, rAe 
«a>KAbifi sneivieHT aHTeHHbi o6ecnennBaeT 
nepeKpbiTue onpeAeneHHoe nacTM 30Hbi. Ecnn 
sto TaK, to MOLAHOCTb curHana, Heo6xoAHMafl 
Ana ero HaAe>KHoro npneivia noABH>KH nm 

25 06"beKT0M BHyTpH MeHbLLiePi 30Hbl 

o6cny>KMBaHM5i, cooTBeTCTBeHHO yMeHbLuaeTCfl, 
t.k. yMeHbiJjafOTCE noTepn Ha pacnpocTpaHeHMe. 

npwMeHeHi/ie HecKonbKnx aHTeHH, 
M3nynaioLAHx oamh \a tot >Ke cuman, co3AaeT 
3Q HeKOTopbie npo6neMbi. ripn TaKOM n3nyMeHMH 
curHana 6yAyT 30Hbi, KOTopbie HaxoAflTca OKono 
ToneK, paBHOOTCTOflu^kix ot AByx nnn 6onee 
aHTeHH, b KOTopbix npMHUMaeMbie AByiwa 
aHTeHHaMM curHanbi noAaBnaioT Apyr APyra. 

TOHKH, B KOTOpblX CUTHanbl B33MMHO 

35 HeMTpann3yioTCiq, pa3AeneHHbie paccTO^Hneivi, 
npniviepHO paBHbiM nonoBMHe A-nuHe BonHbi. I~lpn 
nacTOTe curHana 850 MTi^ sto paccTO^Hi/ie 
paBHO npniviepHO 17,6 cm. 

Ecnn b npneMHyho aHTeHHy nocTynaioT A^a 
curHana OAHHaKOBofi moll^hoctm, ho c 

40 npoTHBonono>KHbiMH Cf)a3aMM, TO ohh MoryT 
6biTb noAaBneHbi Apyr ApyroM. OGbNHO TaKoe 
3aMnpaHne npn MHoronyneBOM 

pacnpocTpaHeHMM co3AaeTCfl nenoBeKOM. Mto 
>Ke KacaeTca ecTecTBeHHoro 3aMnpaHna npn 
TaKOM pacnpocTpaHeHnn, to pa3HeceHne 

45 curHanoB sto - nyHLUMM cnoco6 yMeHbLUMTb mx 
3aMnpaHne. KoHCTpyKUM^ cucTeMbi CDMA 
no3Bon?ieT ncnonb30BaTb HecKonbKO cnoco6oB 
pa3HeceHH?i Ana CHMxeHMfl 3aMnpaHHfl npn 
MHoronyneBOM pacnpocTpaHeHMM. 

5Q YnoM^HyTbie Bbiuje naTeHTbi pacKpbiBaioT 

coTOByio TenecjDOHHyio cucTeMy , b KOTopoPi 
ncnonb3yeTca MOAynai4Mfi CDMA npw innpuHe 
nonocbi 1 ,25 MTL4, HecKonbKO cnoco6oB 
pa3HeceHH5q v\ TmaTenbHayi perynnpoBKa 
MOL14HOCTM nepeAaTHMKa. 

55 B oahom M3 cnoco6oB pa3HeceHM?i 

npeAnaraeTCfl ncnonb30BaTb npneMHUK c 
"noncKOBOM" KOHCTpyKi4nei?i; npn stom paSoTawT 

HeCKOnbKO npneMHMKOB M Ka>KAblM M3 HMX 

npuHMMaeT cwrHan, KaHanM3npyeMbiM no CBoeiviy 
TpaKTy; noaTOMy oh MMeeT 3aAep>KKy, OTnuHHyio 
60 ot 3aAep>KKM Apyroro cumana. B TaKOM 
KOHCTpyKi4nn ncnonb3yeTCfl OTAenbHbiM 

nOMCKOBbIM npneMHMK, KOTOpbIM nOCTOflHHO 

CKaHnpyeT BpeivieHHyio oonacTb, OTbicKMBafi 
HannyHLUne KaHanbi m BbiAenafl nx stum 
npneMHUKOM. 

flpyroM cnoco6 pa3HeceHMfl 3aKnfOHaeTCfl b 



pa3HeceHHM TpaKTOB. B 3tom cnynae CMn-ian 
M3nyHaeTCfl HecKonbKMMM pacnono>KeHHbiMM b 
pa3Hbix MecTax aHTSHHSMH, hto no3Bon^eT 
MMeTb oonee OAHoro TpaKTa pacnpocTpaHeHMfl 
curHana. EcnM ABe nnn b~onee aHTeHHbi CMoryT 
o6ecneMMTb Hafle>KHbie KaHanbi cba3m Ana 
noflBH>KHoro npMeMHMKa, to npn pa3HeceHMH 
KaHanoB 3aMnpaHne CMrHanoB mokho 

yMeHbLUMTb. 

B MMKpOCOTOBOM CUCTeMe CBH3H wenaTenbHO 

Mcnorib30BaTb HecKOJibKO ameHH , HTo6bi 
o^ecneHMTb nepeKpbune b xenaeMOM 30He 
o6cny>KHBaHM5R; BMecTe c TeM nponycKHaa 
cnoco6HocTb He TpeoyeT, HToo"bi b Ka>KAyto 
aHTGHHy BBOflMfincb OTfleribHbie rpynnbi 
curHanoB, KaK gto flenaeTca b o6"bMHoPi cotobom 
cucTeivie. BMecTO 3Toro 3Aecb fljifl CHMweHMfl 
3aTpaT b HeKOTopbie nnn bo Bee aHTeHHbi 

MMKpOCOTOBOM CMCTeMbl CBFI3M >KenaTeJ1bHO 

noflaBaTb oahm m Te >Ke paAMOCMmanbi. B Tex 

30HaX MUKpOCOTOBOM CMCTeMbl , B KOTOpblX C 

noMOLAbto AByx wnn 6onee aHTeHH co3Aafcrcfl 
HaAe>KHbie KaHanbi CBH3M, mo>kho o6ecnenMTb MX 
pa3HeceHne. 

ripn noAane b aHTeHHbi mmkpocotobom 
cucTeMbi oahmx n Tex >Ke OAMHaKOBbix curHanoB 
B03HHKaeT npobneMa noAaBneHMfl cjDa3bi b Tex 
MecTax, rAe ot AByx hum 6onee aHTeHH 
npMHMMaHDTca noHTM OAMHaKOBbie CMrHanbi. 
nosTOMy >KenaTeribHO ncnorib30BaTb npocTOM h 
AeujeBbiw cnocoS pa3HeceHM5q curHanoB, 
noAaBaeMbix b pa3Hbie aHTeHHbi, kotopnm He Ha 

MHOrO nOBblCHT CTOHMOCTb A^HHOM CHCTeMbl 

CB33H. Peann3ai_|M?i Ta«oro cnocoo"a b 

M306peTeHHM COCTOMT BO BKnKDHeHMM SneMSHTOB 

3aAep>KKM b cjDMAepHbie Ka6enn Me>KAy 
npneMonepeAaTHMKOM 6a30B0M CTaHL^i/i h 
aHTeHHaMM. 

Eonn b cjDHAepe onMcaHHOM rpynnoBOM 

aHTeHHOM CMCTeMbl BKniOHeHbl nMHMM 3aAep>KKM 5 

nepe3 KOTopbie b Ka>KAyio aHTeHHy CMman 
noAaeTCfi c 3aAep>KKOM Ha 1 mkc MnM b~onee 
OTHOCMTenbHO coceAHeM aHTeHHbi, to 

KOHCTpyKLJMfl yCTpOMCTBa C HeCKOnbKMMM 

npMeMHMKaMM b noABM>KHbix o6"beKTax 
oGecneHMT OTAenbHbiFi npMeM CMmana k3>kaom 
aHTeHHbi m TaKoe mx KorepeHTHoe o&beAMHeHMe, 
hto noAaBneHMe CMTHanoB He 6yAeT. B 

AeMCTBMTenbHOCTM 33MMpaHMe CMTHanOB M3-3a 

OTpa>KeHMM b OKpy>KaioLAeM cpeAe MO>KeT 6biTb 
3HaHMTenbHO yMeHbLueHO, t.k. ooecneHMBaeTca 
pa3HeceHne KaHanoB. 

Mmkpocot MMeeT KOHCjDMrypauMHD, 
cooTBeTCTByfomyio CTaHAapTHOMy coTOBOMy 
aGoHeHTCKOMy y3ny CMCTeMbl CDMA. KpoMe 
onMcaHHbix b ynoMAHyTbix naTeHTax onepai4MM 
ycTpoMCTBO MMeeT aHTeHHyK) CMCTeMy c 
HecKonbKMMM M3nynaTenflMM b 30He, 
o6cny>KMBaeMOM mmkpocotom. B M3nynaTenM 
CMmanbi pacnpeAenflTbca no KoaKCManbHbiM 
KaoenaM MnM c noMOLAbio ApyrMX cpeACTB. 
nocneAOBaTenbHO c KaoeneM, coeAMH^ioLAMM 
ABe co ce ah Me aHTeHHbi, BKmoneHa nMHMfl 
3aAep>KKM curHana Ha 1 nnn 6onee mkc. 

l~loABM>KHbie o6"beKTbi MnM TepMMHanbi 
MMeioT oamh MnM 6onee npMeMHMKOB CDMA m 
noMCKOBbiM npMeMHMK. riocneAHMM CKaHMpyeT 
BpeMeHHyio oonacTb, ycTaHaBnMBaa HanMHMe 
KaHanoB m caMbie HaAe>KHbie KaHanbi. 3aTeM 
MMeiOLAMMCfl b HanMHMM npMeMHMKaM CDMA M3 
HaMA^HHbix KaHanoB BbiAenatOTCfl caMbie 
HaAe>KHbie. TaKMM >Ke o6pa30M paooTaioT 
npneMHMKM coTOBoro a6oHeHTCKoro y3na. 

B npMBeAeHHOM Ha cjDMr. 3 BapMaHTe 
M3nynaTenM Ka6enaMM He CBH3aHbi, m ot ApyrMX 



M3nynaTeneM CMmanbi nepeAaioTCii npM noMomM 
aHTeHH c 6onbLUMM ycMnMeM. l~lpMH?iTbiM cMman 
HeMHoro ycMnMBaeTCfi, 3aAep>KMBaeTC^ Ha 
onpeAeneHHoe BpeMfl m CHOBa M3nyHaeTCfl. 
OnMcaHHa^ Bbiuje CMCTeMa CDMA 
5 o6ecneHMBaeT nponycKHyio cnoco6HOCTb, 
npMMepHO paBHyio 40 OAHOBpeMeHHbiM 

Bbl30BaM B Ka>KAOM COTe TaKOM CMCTeMbl npM 

LUMpMHe nonocbi 1 ,25 MII4 Ana Ka>KAoro KaHana 
CDMA. B pe3ynbTaTe cot, onMcaHHbiM b 
1Q M3o6peTeHMM, o6ecneHMBaeT CB^3bto 30Hy, 
nnoLU,aAb kotopom paBHa cyMMe nnou^aAeM, 
oxBaneHHbix AnarpaMMaMM HanpaBneHHOCTM 
Bcex aHTeHH, noAKnioHeHHbix k o^meMy cjDMAepy 

CMCTeMbl. TaKMM 06pa30M, BO BCeM 30He 

o6cny>KMBaHM5R o6ecneHMBaeTCfi nponycKHaa 
75 cnoco6HOCTb, paBHaa 40 Bbi30BaM. 

Xotfi noABMXHbie aHTeHHbi nepeMemaroTca, 
TeM He MeHee ohm nonb3yK)TCfl CBJi3bio 

He33BMCMMO OT TOrO, CKOnbKO MX HaXOAMTCfl B 

npeAenax a^hhom 30Hbi, o6cny>KMBaeMOM 
onpeAeneHHbiM cotom. 3to MMeeT oco6oe 
20 3HaneHMe ati^ 6ecnpoBOAHbix PBX, 
npeAHa3HaneHHbix Ann KOMMepnecKOM 
AefiTenbHOCTM, HanpMMep b OTensqx, rAe b 
TaHU,eBanbHbix 3anax MnM b ApyrMX 
o6"m I ecTBeHHbix MecTax MoryT b KaKoe-TO BpeMfl, 
HanpMMep, BpeMn AenoBbix BCTpen, 

25 OAHOBpeMeHHO HaXOAMTCFI MHoro aSOHeHTOB 

TaKOM CMCTeMbl. A b Apyroe BpeMfl Bee Te >Ke 
a6oHeHTbi CMCTeMbl MoryT 6biTb b cbomx 
KOMHaTax Toro >Ke OTen^. riosTOMy oneHb b3>kho, 
HTo6bi TaKajR SecnpoBOAHas PBX 6bina xopoujo 

2Q npMcnoco6neHa k yKa3aHHbiM CMTyai^MflM. 

Mto KacaeTC^ coTOBbix Tene0OHHbix CMCTeM, 
to OeAepanbHan kommccmh cb^3M (FCC) 
BbiAenMna b oG^eM 25 MTi^ Ans KaHanoB 
"noABM>KHbiM o6"beKT - cot" m 25 Ml~i4 Ana 
KaHanoB "cot - noABM>KHbiM o6"beKT". flMana30Hbi 

35 3tmx nacTOT FCC pa3AenMna nopoBHy Me>KAy 
AByMfl nocTaBU4MKaMM TenecjDOHHOM cba3m. 
Oahmm M3 hmx fiBn^eTCfi KOMnaHM^ npoBOAHOM 
TenecjDOHHOM cb?13m, KOTopa?i o6cny>KMBaeT 
AaHHbiM paMOH, a APyroM nocTaBii^MK nonyHMn 
Anana30H, pa3birpaHHbiM b noTepee. 

40 CornacHO npaBMnaM TaKoro pacnpeAeneHMa, 

12,5 MTi^, npeAHa3HaneHHbie Ana K3>kaom 
HecymeM Ka>KAoro HanpaBneHMfl KaHana cbfi3m, 
pa3AenMnMCb Ha Asa noAAMana30Ha. flna 
HecyujMX HaCTOT npOBOAHOM CBn3M 

noAaMana30Ha MMetOT LUMpMHy 10 m 2,5 MTu,, 

45 Ana HecyLAMX nacTOT 6ecnpMBOAHOM cb?13M 
noAanana30Ha MMewT nonocbi nponycKaHMfl 
LUMpMHOM 11 M 1,5 MTu,. TaKMM o6pa30M, 
CMTHanbi, 3aHMMaioLL^Me nonocy nacTOT MeHee 
1,5 MTI4, mo>kho nepecbinaTb no nfo6oMy 

5Q noAAMana30Hy, a ecnM LUMpMHa nonocbi cumajia 
MeHee 2,5 MTl;, to ero mo>kho nepecbinaTb no 
BceM, KpoMe OAHoro noAAMana30Ha. YKa3aHHoe 
pacnpeAeneHMe nacTOTHoro cneKTpa 
npMeMneMO m Ana mmkpocotobom CMCTeMbl 
CBa3M, ho b pHAe cnynaeB bo3mo>kho m 

55 >KenaTenbHO MHoe pacnpeAeneHMe nacTOT. 

flna o6ecneneHMfi MaKCMManbHOM tm6koctm 
npMMeHeHMa cnoco6a CDMA b pacloneM 
nacTOTHOM AMana30He cotobom TenecjDOHHOM 
CMCTeMbl cb^3m LUMpMHa nonocbi CMmana 
AonxHa 6biTb MeHee 1 ,5 MI~li. Bbino 6bi nynuje, 

60 ecnM CMman 3aHMMan nonocy OKono 2,5 MTI4, 
hto o6ecneHMno 6bi MaKCMManbHyio rM^KOCTb 
Mcnonb30BaHMfl HecymeM b npoBOAHOM cotobom 

CMCTeMe M nOHTM TM^KOCTb MCnonb30BaHMfl 

HecymeM b SecnpoBOAHbix coTOBbix CMCTeMax 

CBJR3M. 

Mcnonb3QBaHMe 6onee LUMpoKononocHbix 
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cumanoB MMeeT to npenMymecTBO, hto 
ooecneHMBaeTca nyniuaa AHCKpMMMHai4H5i npn 
MHoronyneBOM pacnpocTpaHeHnn, a HeAOCTaTOK 
- 6onee BbicoKaa CTOMMOCTb annapaTypbi h 
MeHbwaa ruGKOCTb npn pacnpeAeneHHM nacTOT 
b npeflenax BbifleneHHoro nacTOTHoro cneicrpa. 

flna CBA3M npn nOMOLL^H LLinpoKononocHoPi 
6ecnpoBOAHOM PBX nnn mgcthom LuneHcjDOBOM 

CMCTeMbl TeJiecjDOHHOM CBA3M wenaTenbHO 
ncnorib30BaTb Kone6aHne, coflepwamee np^Myra 
nocneAOBaTenbHOCTb FIC LunpoKononocHbix 
Hecymux, KOTopoe npnMeHaeTca b cotoboh 
TenecjDOHMM [5]. HacTOTa cneAOBaHMa 
aneivieHTapHbix nocbinoK nc 

nocneAOBaTenbHOCTH Bbi6paHa paBHOM 1 ,2288 

Mri_J, T3K HTO BCa nOJlOCa H3CTOT, KOTOpaa 

nocne cjDMnbTpau.nn npniviepHO paBHa 1,25 MTi^, 
npniviepHO paBHa 1/10 Been nonocbi, 
BbiAeneHHOM Ann oahom HecyLi^ePi cotoboh 

CHCTeMbl CBA3M. 

flpyroe oocToaTenbCTBO, CBa3aHHoe c 

BblOOpOM TOHHOrO 3HaHeHMa HaCTOTbl 

cneAOBaHHfl 3neMeHTapHbix nocbinoK, 
oGycnoBneHO tgm, hto sto 3HaneHMe aoji>kho 
tohho AennTCfl Ha 3HaHeHwe CKopocTH nepeAaHH 
Aa HHbix, KOTopoe ncn on bsy eTca b a^hhom 
cucTeivie. >KeriaTeribHO TaioKe, htoGh AennTenb 
6bin paBeH AByM. IHpn ckopocth nepeAann 
AaHHbix b nonoce nacTOT MOAynnpyiomero 
cnmana 9600 6mt c l~IC HacTOTa cneAOBaHMa 
aneMeHTapHbix nocbinoK npnHaTa paBHon 
1,2288 Mfu,, T.e. 128 • 9600. 

B KaHarie CBa3M "mhkpocot - noABH>KHbiM 
o6-beKT" ABOMHHbie nocneAOBaTeribHOCTH, 
KOTopbie npnMeHaioTca Ana pacLunpeHna 
cneKTpa, coAep>KaT ABe pa3Hbie 
nocneAOBaTenbHOCTH co cbommm xapaKTepHbiMn 

OC06eHHOCTaMH, CB5R3aHHblMM C BbinOflHeHMeM 

pa3Hbix onepau,MH. Bhgluhum koa ncnonb3yeTca 
bo Bcex cumanax MMKpocoTa Ann BbiAeneHna 
cnmanoB npn hx MHoronyneBOM 
pacnpocTpaHeHnn. BHeiuHMH koa mo>kho 
Mcnonb30BaTb v\ Ann BbiAeneHMa cnmanoB, 
KOTopbie nepeAaiOTca b noABM>KHbie o6"beKTbi 

pa3HblMM MMKpOCTOTaMM, ecnM TaKOBbie eCTb B 

AaHHOM cucTeivie. HMeeTca euj,e n BHyTpeHHMH 
koa, KOTopbiM npnMeHaeTca Ann BbiAeneHMa 
curHanoB aooHeHTOB, nepeAaBaeMbix b oahom 
ceKTope mjim coTe. 

B npeAnoMTMTeribHOM BapnaHTe 

M3o6peTeHnn nepeAaBaeMbin mmkpocotom 
cm man Hecymen npeAcraBnaeT cooom 
CMHyconAy, koto pan noABepraeTca 
KBaApaTypHOM (HeTbipexcf)a3HOM) MOAynaL^MH 
npn 110MOL14H Asyx ABOMHHbix nill 
nocneAOBaTeribHOCTeM, cjDopMnpyfOLHnx 
BHeujHUM koa, nepeAaBaeMbifi oahhm ceKTopoM 
nnn cotom. 3th nocneAOBaTeribHOCTH 
reHepnpyioTca AByMa pa3HbiMM reHepaTopaMM 
flLLI nocjieAOBaTeribHOCTeCi OAMHaKOBOM AnMHbi. 
OAHaKO M3 hmx npoM3BOAMT MOAynauMio BMAa 
AByxno3H4HOHHoPi cjDa30BoPi MaHnnynni4MH b 
cnHc):a3HOM KaHarie Hecyu^eti (KaHan I), a Apyran 
nocneAOBaTenbHOCTb npon3BOAHT MOAynnuHHD 
TaKoro xe bha^ KBaApaTypHoPi c(Da3bi Hecyiu.ePi b 
KaHane Q. nonyneHHbie npw 3tom cnrHanbi 
cyMMMpyKDTcn h o6"pa3yK)T CMman HecymeCi c 

MeTbipbMfl 0a3aMH. 

XoTfl 3Ha>-ieHHfl norn^iecKoro "Hyna" m 
nornMecKoC?i "eAHHML4bi" o6bNHO ncnonb3yiOTC5i b 
ABOMHHbix nocneAOBaTenbHOCT^x, Hanpa>KeHMfl 
CMmanoB npn MOAynfli^MH paBHbi +VB Ana 
norMHecKOM "eAHHMUbi" m -VB Ana norMHecKoro 
"Hynsq". I~lpn MOAynjiL^MH BMAa AByxno3Mi_\MOHHOM 
cf)a30Bow MaHHnynai^HM CMHycoMAanbHoro 



ckirHana cpeAHee 3HaneHMe CMHycoMAbi (OB) c 
noMombK) yMHOKMTena Ha Hanpa>KeHMe +V v\nv\ 
-V, hto npon3BOAHTC?i npH noMOLUM AByx 
nocneAOBaTenbHOCTeM. MacTOTHbiM cneKTp 
pe3ynbTi/ipyjoLnero CHTHana mo>kho orpaHMMMTb, 
5 nponycTMB ero 4epe3 nonocoBOM 0nnbTp. 

H3BecTHO, mto ecnM ao yMHO>KeHna 
CHHycoHAanbHoro cwrHana ABOHHHyio 
nocneAOBaTenbHOCTb nponycTMTb nepe3 4)MnbTp 

HM>KHHX H3CTOT, TO npOHCXOAMT H3MeHeHMe 

1Q nop^AKa BbinonHeHHfl onepaiji/M. 

KBaApacjDa3HbiPi MOAyn^Top coAep>KMT ABa 
MOAynflTopa An?i AByxno3Mi4MOHHoPi cf>a30BOM 

MaHHnynflUMM, B Ka>KAblM H3 KOTOpblX nOAaK)TC5R 

pa3Hbie nocneAQBaTenbHOCTM m 

CHHycoHAanbHbie cnrHanbi (c c£a30BbiM cabhtom 

15 90° OTHOCMTenbHO Apyr Apyra), KOTopbie m 
ncnonb3yfOTC?i b MOAyn^Topax Ana 
AByxno3MnnoHHOM c£a30BOM MaHMnyn^i^MM. 

B AaHHOM BapwaHTe M3o6peTeHna AnHHa 
nocneAOBaTenbHOCTH nepeAaBaeivioro cm man a 
HecymePi npMHSTa paBHOM 32 768 

20 aneivieHTapHbix nocbinoK. nocneAOBaTenbHOCTH 
TaKow AnMHbi mo>kho reHepnpoBaTb npw noMOLU,n 
MOAHcjDMUMpoBaHHoro reHepaTopa nwHeMHbix 
nocneAOBaTenbHOCTePi MaKCMManbHOM AnHHbi, 
Ana nero k nocneAOBaTenbHOCTH M3 32 767 
sneMeHTapHbix nocbinoK npn6aBnaeTca HyneBOH 
6ht. nonyneHHaa TaKMM o6pa30M 
nocneAOBaTenbHOCTb MMeeT xoponiMe 
noKa3aTenn Kpocc-Koppenai^MM m 
aBTOKoppenai^MM. 

>KenaTenbHO ncnonb30B3Tb 

30 nocneAOBaTenbHOCTH TaKOH kopotkom AnMHbi, 
HTo6bi CBeTM ao MMHHiwyiwia Bpeivia 3axBaTa 
noABM>KHbix o6"beKTOB npn MX nepBMHHOM 

nOAKnKDHeHMM K CMCTeMe CBa3M M OTCyTCTBMM 

AaHHbix no xapaKTepMCTMKaM CMCTeMOM 
CMHxpoHM3au,MM. EcnM T3KMe xapaKTepMCTHKM 
35 cviHxpoHM3ai4MM He M3BecTHbi, to Ana 
onpeAeneHMa mx tohhoto 3HaneHMa Hy>KHO 

npMHaTb BCfO 3aKOHHeHHyK0 

nocneAOBaTenbHOCTb. MeM Gonbiue 

nocneAOBaTenbHOCTb, TeM 6onbLue BpeiweHM 
noTpeGyeTca Ha 3Ty onepai^HK). 

40 Mo>kho Mcnonb30BaTb nocneAOBaTenbHOCTH, 

co Ae p>Ka u\\aq MeHee 32768 nocbinoK, ho npM 
3TOM Hy>KHO MMeTb B BMAy, hto c yiwieHbLueHMeM 
AnMHbi nocneAOBaTenbHOCTH CHM>KaeTca 
KanecTBO o6pa6oTKM KOAa. M3-3a 3Toro 

45 npoHcxoAMT CHM>KeHMe noAaBneHMa KaK noiviex 
npn MHoronyneBOM pacnpocTpaHeHMH, TaK m 
noMex ot coceAHMX cotob m ot Apyrnx 
o6"beKTOB, npnneivi TaKoe CHH>KeHne MoweT CTaTb 
HeAonycTMMbiM. 

no3TOMy KenaTenbHO Mcnonb30BaTb 

50 nocneAOBaTenbHOCTH TaKOM HaMGonbiueM 
AnMHbi, KOTopbie mokho npMHaTb b TeneHMe 
pa3yMHoro BpeMeHH. >KenaTenbHO TaioKe bo 
Bcex coTax Mcnonb30BaTb OAHHaKOBbie 

nonHHOMHHanbHbie KOAbl, HTOSbl nOABM>KHblM 

o6-beKT, kotophh npn nepBOHananbHOM 3anpoce 
55 CHHXpOHH3aL\MH He 3HaeT xapaKTepMCTHK 
AaHHoro coTa, Mor 6bi npn aHanM3e OAHoro 
TaKoro KOAa nonyHMTb nonHbiM cnman 

CHHXpOHM3ai4MM. 

Bo Bcex cnmanax, nepeAaBaeivibix 
MMKpocoTaMM no KaHanawi I m Q 3 Mcnonb3yioTca 
60 oahh m Te >Ke BHeiuHMe nc KOAbi. PacLunpeHHe 

CHTHanOB npOH3BOAMTCa M npM nOMOLHH 

BHyTpeHHero opToroHanbHoro KOAa, 

nonynaeivioro c noMombto QbyHKi^MH yoniua. 
AApecoBaHHbiM KOHKpeTHOMy a6oHeHTy cnman 
yMHo>KaeTca Ha BHeiuHMe l~IC 
nocneAOBaTenbHOCTH h Ha onpeAeneHHyio 
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nocneAOBaTenbHOCTb Yoiuna, KOTopaa 
npucBawBaeTCfl KOHTponnepoM ciicTBMbi Ha 
BpeMa TenecjDOHHOM CBa3M nonb30BaTena. Oamh 
H TOT >Ke BHyTpeHHMM KOfl Mcnonb3yeTca B o6omx 
KaHanax I m Q, hto o6ecneHMBaeT MOAynau,Mio 

60Jiee 3CjDCj3GKTklBHyK) 3 HeM AByxn03MU,MOHHaa 

qba30Baa MaHMnynau,Ma BHyTpeHHero KOfla. 

XopOLUO M3BeCTHO, HTO MO>KHO COCTaBMTb 

rpynny M3 n opToroHaribHbix ABOMHHbix 
nocneflOBaTeribHOCTeM (Ka>KAaa ajimhom n) Ana 2 
b CTeneHM moooro n (cm. Igitai Communication 
with Space Application, S.W. Golomb et al 
Prentice-Hall Inc. 1964, p. 45-64). 

M3BecTHbi TaioKe caMbie AnnHHbie 
opToroHanbHbie flBOUHHbie 

nocneAOBaTenbHOCTM, KOTopbie KpaTHbi 
neTbipew ui \AMe\GT MeHee 200 3HaKOB. Oamh 
Kfiacc TaKOM nerKO reHepupyeMow 
nocrieAOBaTeribHOCTM Ha3BaH qbyHKuyieM" Yowna, 
M3BecTHOM TaioKe noA Ha3BaHneM MaTpnu,bi 
XaAaiviap. nocneAOBaTenbHOCTb Youjna bxoaut 

B OAMH 1/13 PHAOB MaTpMU,bl qtyHKQMM YoLiina. 

<t>yHKU,nfl YoLuna n-ro nopaAKa coAep>KMT n 
nocneAOBaTenbHOCTeM n KaxAaa mx hmx 
coAep>KMT n 6mt. 

0yHKU.ua YoLuna n-ro nopaAKa (KaK m Apyrne 
opToroHanbHbie cjDyHKU,nn) xapaKTepM3yeTca 

TeM, HTO B HHTepBaiie H3 KOAOBblX CUMBOJIOB 

Kpocc-Koppenau,Ma Me>KAy BCeMM pa3HblMH 
nocneAOBaTenbHOCTb mm AaHHOM rpynnbi paBHa 
Hynfo npi/i ycnoBUM, hto st\a 
nocneAOBaTenbHOCTM OTHOCMTenbHO APyr Apyra 

BO BpeMeHM BbipaBHeHbl. 3TO BMAHO H3 Toro, HTO 

Ka>KAafl nocneAOBaTenbHOCTb OTnMHaeTca ot 
nioooM" ApyroM tohho b nonoBMHe cbomx 6mt. 
Hy>KHO TaioKe OTMeTi/iTb, hto Bcerfla MMeeTca 
OAHa nocneAOBaTenbHOCTb, KOTopaa coAep>KMT 
TonbKO HynM m hto Bee Apyrne 
nocneAOBaTenbHOCTM coAep>KaT nonoBMHy 
eAHHML4 m nonoBUHy HyneM. 

riocKonbKy Bee nepeAaBaeMbie mmkpocotom 
CMmanbi opToroHanbHbi OTHOCMTenbHO APyr 
Apyra, to ohm APyr APyry noMex He co3AaiOT. B 
SonbLUMHCTBe cnynaeB npMMeHeHMa TaKOM 

CMCTeMbl 3H3HMTenbHO CHM>KaeTCa ypoBeHb 

noMex m o6ecneHMBaeTca oonbwaa nponycKHaa 
cnoco6HOCTb. 

flononHMTenbHan B03MO>KHOCTb CMCTeMbl 

COCTOMT B TOM, HTO B HeM MO>KHO MCnonb30BaTb 

peneBOM KaHan, b kotopom CKopocTb nepeAanw 
otiokob AaHHbix MoxeT MeHaTbca ot onoKa k 
6noKy npM MMHMManbHbix 3aAep>KKax Ha 
perynMpoBaHMe ckopoctm nepeAaHM. 
Hcnonb3QBaHMe nepeMeHHOM ckopoctm 
nepeAaHM AaHHbix CHM>KaeT B3aMMHbie noMexM 

33 CHeT MCKnKJHeHMfl HeHy>KHblX C006"meHMM, 

KorAa He nepeAaeTca none3HbiM peneBOM 
cm man. 

B BOKOAepax Mcnonb3yioTca anropMTMbi Ana 
reHepauMM b hmx pa3Horo nucna 6mt b 
cooTBeTCTBMM c M3MeHeHMeM peneBOM 
aKTMBHOCTM. Ilpn aKTMBHOM nepeAaHM penn 
BOKOAep cpopMMpyeT otiokm AaHHbix a/imhom 20 
mc, coAepxamne 20, 40, 80 MnM 160 6mt b 

3aBMCMMOCTM OT aKTMBHOCTM peHM aOOHeHTa. 

>KenaTenbHO 6noKM AaHHbix nepeAaBaTb b 
TeneHMe qbMKCMpoBaHHoro BpeMeHHoro 
MHTepBana nyTeM M3MeHeHMa ckopoctm 
nepeAaHM. >KenaTenbHO TaioKe He TpeooBaTb 
nepeAaHM pa3paAOB Bbi30Ba, KOTopbie b 
npMeMHMK nonb30BaTena bboa^t MHcjDopMaL4Mio 
o tom, CKonbKO 6mt nepeAaeTca. 

YKa3aHHbie otiokm AaHHbix Aanee 
KOAM pyHDTCb npM nOMOU4M KOAa c KOHTponeM 
U,MKnMHeCKOM M36blTOHHOCTH (CRCC), KOTOpbIM 



bboamt b 6noKM AaHHbix AononHMTenbHbie 
KOHTponbHbie pa3p«Abi neTHOCTM Ana npoBepKM 

npaBMnbHOCTM KOAMpOBaHMa 3TMX OTIOKOB. KOAbl 

CRCC nonynaHDT A^neHMeM onoKa AaHHbix Ha 
onpeAeneHHbiM ABOMHHbiM" nonMHOM. Koa CRCC 
5 coAep>KMT Bee MnM nacTb ABOMHHbix pa3paAOB, 
ocTaBLUMxea nocne AeneHMa. 3tot koa 
npoBepaeTca b npMeMHMKe BocnpoM3BeAeHMeM 
Toro >Ke ocTaTKa m npoBepKoPi Toro, hto 
npMHATbie 6MTbi ocTaTKa cooTBeTCTByioT 

1Q nOBTOpHO BOCnpOM3BeAeHHblM KOHTponbHbIM 

ABOMHHbiM pa3paAaM. 

B M3o6peTeHMM A©KOAep npneMHMKa 
npoM3BOAMT AeKOAMpoBaHMe 6noKa TaK, KaK 
cyATO oh coAepKMT 160 6mt, 3aTeM CHOBa 
AeKOAMpyeT 6noK, KaK 6yATO oh coAep>KMT 80 
/5 6mt m T.fl, noKa He oyAyT npoBepeHbi Bee 

B03MO>KH bie 6nOKM AaHHblX. npM 3TOM 

npoM3BOAMTca noAcneT Ana Bcex nonbiTOK 
AeKOAMpoBaHMfl KOAa CRCC. EcnM OAHa mx stmx 
nonbiTOK ycTaHOBMT npaBMnbHOCTb KOAa CRCC, 

TO 3TOT 6nOK AaHHblX n pM H M M aeTCfl M BBOAMTCfl 

20 b BOKOAep Anfl AanbHeMLueM o6pa6oTKM. EcnM 

>Ke nonblTKM AeKOAMpOBaHMa BbiaBST 

HapyiueHHbiM koa CRCC, to npMH^Tbie CMMBonbi 
nocTynaioT b CMCTeMHbiM npoi^eccop CMmana, 
rAe MoryT BbinonHaTbca HeoGxoAMMbie 
onepau.nn o6pa6oTKM. 

25 l~lpM pa6oTe nepeAaTHMKa mmkpocot 

MOLAHOCTb nepeAaBaeMoro mm KoneSaHMfl 
MeHaeTca b 3aBncnMocTM ot ckopoctm nepeAaHn 
6noKa AaHHbix. ripn MaKCMManbHOM ckopoctm 
nepeAaHM Mou^HOCTb Hecyu^eM HaM6onbiuaa. 

3Q EcnM >Ke CKopocTb nepeAaHM MeHbLue 

MaKCMManbHOM, TO nOMMMO CHM>KeHMf1 molahoctm 

nepeAaHM MOAynaTop noBTopaeTca KaxcA^iM 

3H3K 3aKOAMpOBaHHblX A&HHblX GTOnbKO pa3, 
CKOnbKO Hy>KHO Ana AOCTM>KeHMfl HeOOXOAMMOM 

ckopoctm nepeAaHM. HanpMMep, npM 
35 MMHMManbHOM ckopoctm nepeAaHM Kax<AbiM 
saKOAMpoBaHHbiM 3HaK noBTopaeTca neTbipe 
pa3a. 

B nepeAaTHMKe noABMKHoro o6"beKTa 
^OA^ep>KMBaeTC?^ nocToaHHbiM MaKCMManbHbiM 
ypoBeHb moli^hocth. Ho nepeAaTHMK 3anMpaeTca 

40 Ha 1/2, 1/4 MnM Ha 1/8 BpeMeHM, 
cooTBeTCTByioLAero HMcny 6mt, KOTopbie Aon>KHbi 
6biTb nepeAaHbi b 6noKe AaHHbix. MoMeHTbi 
BKnioneHMa nepeAaTHMKa MeHaioTca 
nceBAOcnynaMHO b cooTBeTCTBMM c koaom 
aApeca a6oHeHTa noABM>KHoro o6"beKTa. 

45 KaK onMcaHO b [4], Ha KaHan cba3m "cot - 

noABM>KHbiM o6"beKT" (T.e. KaHan CBa3aH 

"MMKpOCOT - nOABMXHblM O^-beKT" B KOHTeKCTe 

M3o6peTeHMfi) 3HaneHMe n Ana q^yHKi^MM Youjna 
npMHaTO paBHbiM 64 (n = 64) Ana yK33aHHoro 

5Q KaHana CBa3M. riosTOMy Ka>KAbiM M3 64 
pa3nMHHbix cm th an ob nepeAaeTca b BMAe 
onpeAeneHHOM He3aBMCMMOM 
nocneAOBaTenbHOCTM. 

rioTOK 3H3KOB, KOTopbiM nepeAaeTca koaom c 
npaMbiM McnpaBneHMeM olum6ok (FEC), npM 

55 Ka>KAOM npeo6pa30BaHMM peHM yMHOKaeTca Ha 
onpeAeneHHyw nocneAOBaTenbHOCTb Yon ma. 
3aTeM nonyneHHbiM TaKMM KOAMpoBaHMeM noTOK 
3H3KOB eii^e pa3 yMHO>KaeTca Ha BHeujHee l~IC 
3aKOAMpoBaHHoe Kone6aHMe. nonyneHHbie 
nocne TaKoro npeo6pasoBaHMa noTOKM 3H3kob 

60 o6T=eAMHaioTca m o6pa3yioT cnoKHoe 
Kone6aHMe. 

3aTeM 3TO cno>KHoe Kone6aHMe MOAynMpyeT 
CMHycoMAanbHyjo HecyLLryio, npoxoAMT nepe3 
nonocoBOM cjDMnbTp, nepeHOCMTca Ha Hy>KHyio 
pa6oHyio nacTOTy, ycMnMBaeTca m M3nynaeTca 
aHTeHHOM CMCTeMOM. flpyrMe BapMaHTbi 



M3o6peTeHHfl MoryT n3MeHMTb nop^flOK 
HeKOTopbix H3 onucaHHbix onepanMM 
cjoopMnpoBaHnsq nepeflaBaeMoro coTOBbiM 
a6oHeHTCKHM y3noM curHana. HanpuMep, 
CHanana npon3BOfl^T yMHOxeHne AaHHbix 
Ka>Kfloro peneBoro KaHana Ha BHeniHee l~IC 
3aKOAnpoBaHHoe KoneoaHMe, npon3BOflflT 
cjDnnbTpai4MKD, a noTOM cyMMMpyioT Bee 
KaHariM3npyeMbie curHaribi, KOTopbie oyAyT 
M3nyHaTbCfi aHTeHHoPi. Cnei^ManMcraM xopoiuo 
m3B8ctho, hto Ana nonyneHMfl onpeAeneHHbix 
npenMymecTB npn peannsai^nn ycTpoficTBa n 
Ana co3flaHns pa3Hbix KOHCTpyKi4MM nop^AOK 
nnHekiHbix onepaL^MCi npeo6pa30BaHMfl mo>kho 

MeHflTb. 

I~lpn CjDOpMUpOBaHMM Kone6aHMfl Ana 
oecnpoBOAHOM TenecjDOHHOM cerw PBX, KOTopoe 
6yAeT Mcnonb30BaTbca b KaHane "mmkpocot - 
noABH>KHbiM oe^eKT", npuMeHfleTca cnocoG Ha 
ocHOBe nunoT-curHana Ha HecyLneM, KaK 
npeflnaraeTCfl b [5]. B stom nunoT-curHane 
ncnojib3yeTCfi coAepwaiAaa oahm Hyrm 
nocneAOBaTejibHOCTb YonLua, t. e. 
nocneAOBaTenbHOCTb Yonuja c oahmmm HynsMM, 
KOTopas bxoamt bo Bee rpynnbi qbyHKL^w yoniua. 
Hcnonb30BaHne TaKOM nocneAOBaTenbHOCTM bo 
Bcex nepeAaBaeMbix coTaMM nunoT-curHariax 
no3BormeT npn nepBMHHOM noncKe KoneoaHMM c 
nnjioT-curHanaMM nrHopupoBaTb c|DyHKi4HM 
yojiLiia ao Tex nop, noKa He ycTaHOBmcfl nc 
cnynaMHa^ CMHxpoHH3ai4n?i BHeixiHero KOfla. 

OopMMpoBaHne KaApa YonLua orpaHnneHO 
nepnoAOM nc KOAa, t.k. AnMHa 3Toro KaApa 
3aBHCMT ot A^UHbi FIG nocneAOBaTeribHOCTH. 
noaTOMy, ecnn 3aAaHHbie cotom CMeiAeHMH nc 
KOAa cooTBeTCTByfOT npon3BeAeHnio 64 
aneivieHTapHbix nocbinoK (hum AnMHe KaApa 
YojiLua), to cjDopMHpoBaHMe KaApa Yoniua 
nponcxoAHT 6e3oroBopoHHO b TeneHi/ie nepnoAa 
CMHxpoHM3ai4MM BHeiuHero nc KOfla. 

IHepeAaBaeMbiCi nMnoT-CMman Ha HecyLneM 

HaCTOTe HMeeT MOLL^HOCTb, 6onbLUyK), neM 

Hecymafl o6bHHoro peneBoro CMTHana, hto 
o6ecneHMBaeT 6onee BbicoKoe OTHOiueHHe 
CMman-iuyM m cnocoo"cTByeT ycTOMHHBOCTH 
3Toro CMmana k bo3ao^ctbhk) noMex. Eonee 
BbicoKHM ypoBeHb MOL14HOCTM nMnoT-CMmana 
HecynLePi no3BonaeT noMCKOBbiM c6op AaHHbix 
BecTH c SoribLueM CKopocTbfo m oOecneHMBaeT 
oneHb TOHHoe cne>KeHMe 3a qba30M HecyLAew 
nnnoT-CMrHaria npM noMOLAM OTHOCMTenbHOM 
LUMpoKononocHOM cxeMbi cne>KeHMfl 3a dpa20V\. 

0asa CMrHana HecymeM, ycTaHOBneHHaa npM 
OTcrie>KMBaHMM nMJioT-CMrHana, Mcnonb3yeTca 
Ana onpeAeneHMa c£a3bi HecymePi npM 
AeMOAynai^MM Hecyu^MX naoroT, 
npoMOflynMpoBaHHbix HHc|Dopiviai4MOHHbiMM 
CMmariaMM aSoHeHTa. TaKoPi cnocoo" no3Bon?ieT 
MHorMM a6oHeHTaM HecyLfleM HacroTbi 
coBMecTHO npMMeHFiTb eAMHbiM nMJioT-CMrHan b 
KanecTBe STanoHa c|Da3bi HecyLAePi. HanpMMep, b 
cucTeivie CB33M, OAHOBpeivieHHO nepeAahomeM 15 

HecyLL^MX C peHeBbIMM COOO~LHeHMflMM 3 MOLUHOCTb 

nepeAaBaeivioro nMnoT-cnrHana MO>KeT 6biTb 
paBHa moluhoctm HeTbipex Hecyu^MX peneBbix 
coo6LAeHMM. 

rioMMMO nmioT-CMrHaria Ha HecymeM 
nacTOTe mmkpocot nepeAaeT v\ Apyryfo 
HecyLAyfo, KOTopa^ Aon>KHa npMHMMaTbCfl BceMM 
a6oHeHTaMM CMCTeMbi A^HHoro MMKpocoTa. B 
stom HecymeM, Ha3biBaeMOM KaHanoM 
CMHxpoHM3ai_|MM, AT151 pacujMpeHMJR ee cneKTpa 
TaioKe Mcnorib3yeTC?i Ta >Ke A^MHa nc 
nocneAOBaTenbHOCTM, paBHafi 32 768 
nocbiriKaM, ho npM Apyrow npeABapMTeribHO 



BbiAeneHHOM nocneAOBaTenbHOCTM Yonuja. no 
KaHany CMHxpoHM3ai4nn nepeflajoTC^ coo6LL4eHM5i 

C CMCTeMOM MHCjOOpMai^MeM ATI?! MCnOJI b30BaHMfl 
nOABM>KHblMM o6"bGKTaMM A^HHOM CMCTeMbi. 

OTa MHClDOpMai^Mfl MAeHTMC|DMI4MpyeT COTOBbIM 

5 a6oHeHTCKMM y3eri m cawy CMGTeiviy, a TaioKe 
coAepjKMT AaHHbie, no3BonafOLU,ne ncnonb30BaTb 

ATlMHHbie nC KOAbl B MHCjDOpMai4MOHHblX 

CMrHanax noABMKHbix o6"beKTOB, HTo6bi mx 

MO>KHO 6bl.nO CMHXpOHM3MpOBaTb 6e3 

1Q flonojiHMTeribHoro noMCKa. Mo>kho ncnorib30BaTb 
m ApyroM KaHan, Ha3biBaeMbiM KaHanoM 
CTpaHMHHOM naMflTM, An?i nepeAaHM noABM>KHbiM 
o6-beKTaM coo6LneHMM o nocbiriKe mm Bbi30Ba m 
An?i OTBeTa no BbiAeneHHOMy KaHany Ha Bbi30B 
a6oHeHTa noABH>KHoro o6"beKTa. 

75 l~lpM TenecjooHHOM pa3roBope Ka»<Aafl 

Hecymafl peneBoro CMrHana nepeAaeT 
oi4Mc)DpoBaHHoe peneBoe coo6Li^eHMe aSoHeHTa. 
AHanoroBbiM peneBOM CMrHan npM noMOLAM 
o6bNHOM TenecjDOHHOM annapaTypbi oi4mc|dpobkm 
npeo6pa3yeTC^ b u,Mc)DpoByK) cfcopMy, a 3aTeM 

20 ynnoTH^eTC^ onepauMePi KOAnpoBaHMiq peneBbix 
CMrHanoB, hto ooecnenMBaeT nepeAany AaHHbix 
co CKopocTbfo nop^AKa 9600 6mt/c. 

3aTeM 3tot CMrHan AaHHbix noABepraeTca 

CBepTOHHOMy KOAMpOBaHMfO c noBTopeHMeM 

(cKopocTb KOAMpoBaHMn n = 1/2, orpaHMHeHMe 
25 no AnMHe K = 9) m nepeAyeTca Ana BbiAeneHMfi 
olum6km m mx McnpaBneHM^, hto nosBonaeT 
CMCTeMe pa6oTaTb c HaMHoro MeHbLUMM 

OTHOLLieHMeM CMTHan - LUyM M C HM3KMM ypoBHeM 

noMex. Cnoco6bi CBepTOHHoro KOAMpoBaHMsq, 
3Q noBTopeHM?i m nepeAOBaHMfl cnenManMCTaM 

XOpOLUO M3BeCTHbl. 

nonyneHHbie 3aKOAMpoBaHHbie cMMBonbi 
yMHO>KafOTcn Ha BbiAeneHHyio 

nocneAOBaTenbHOCTb Yoniua m 3aTeM Ha 
BHeujHMM nc koa- B pe3ynbTaTe nonynaeTca 

35 nacTOTy nc nocneAOBaTenbHOCTM 1,2288 MTi^ 
MnM CKopocTb nepeAaHM AaHHbix, paBHyio 
128 • 9600 6mt/c. 3aTeM otot CMrHan 
MOAynMpyeT paAMonacTOTy HecyLu,eM m 
cyMMMpyeTca HecyLUMMM c nMnoT-CMTHana, 
ycTaHOBOHHbix AaHHbix m ApyrMMM HecyLAMMM 

40 peneBbix cumanoB. 

YKa3aHHoe cyMMMpoBaHMe MO>KeT 
BbinonH^TbCjR Ha pa3Hbix GTanax o6pa6oTKM, 
HanpMMep npM nonyneHMM npoMe>KyTOHHOM 
nacTOTbi, npM cjDopMMpoBaHMM nonocbi HaCTOT 

45 MOAynMpyioLAMX CMmanoB ao MnM nocne 
yMHO>KeHMfl Ha l~IC nocneAOBaTenbHOCTb. 

Ka>KAafl HecyLAafl peneBoro CMmana TaioKe 
yMHo>KaeTCfl Ha 3HaneHMe, KOTopoe onpeAen^eT 
ee MomHOCTb npM nepeAane OTHOCMTenbHO 
MOLAHOCTePi HecyLU,MX APyrMX peneBbix 

50 coo6meHMM. TaKa?i oco6eHHOCTb 

perynMpoBaHM^ molahoctm no3BonaeT BbiAen^Tb 
ee TeM KaHanoM, KOTopbiM Hy>KHa 6onbuua5R 
MOLAHOCTb M3-3a Toro, hto npeAnaraeMbiM 
nonynaTenb coo6meHM5R HaxoAMTC^ b 
HeonaronpMflTHOM Anfl npMeMa CMrHanoB MecTe. 

55 flna 3Toro Mcnonb3yeTca cpeACTBa, KOTopbie 
no3Bon?iiOT noABMXHbiM o6-beKTaM coo6LnaTb 06 
OTHOLueHMM CMman - LuyM npM npMeMe, hto6n 
AaTb B03MO>KHOCTb 3aAaTb TaKOM ypoBeHb 
molahoctm, KOTopbiM oGecneHMT HopManbHoe 
cj^yHKUMOHMpoBaHMe ycTpoMCTBa 6e3 3aTpaT 

nMLUHeM MOLAHOCTM. llpM pa3HblX MOLAHOCTflX 

HecyiAHX peneBbix coo6lashmm opToroHanbHOCTb 
cjDyHKi^MM YonLua He paspyujaeTCfi, ecnM 
oBecneni/iBaeTca BpeMeHHoe BbipaBHMBaHne. 

Ha cjDMr. 4 npMBeAeHa npMeMHaa 6noK-cxeMa 
BapMaHTa MMKpocoTa, noKa3aHHoro Ha c|DMr. 1 . 
flMnneKcep 100 - sto 6noK, KOTopbiM npneMHMK m 



nepeflaTHHK npneMonepeflaTHUKa 24 
nonb3ytoTCfl coBMecTHO. Ha a>Mr. 4 npweMHoe 
ycTpowcTBO npneivionepeflaTHMKa 24 MUKpocoTa 
14 coAep>KHT aHanoroBbin npneMHUK 102, a 
cooTBeTCTByfoii^MMM y3naMM KaHanbHoro 6noKa - 
3Aecb 3TO KaHaribHbiPi on ok 20 A - aBnaiOTca 

nOMCKOBblR npUGMHUK 104, npi/IGMHMK L^C^pOBblX 

AaHHbix 106 m ASKOflep 108. ripneiviHoe 
ycTpoMCTBO mo>k8t TaioKe coAepwaTb (He 
o6n3aTeribHo) npneiviHMK u,MC>poBbix AaHHbix 
110. rioAoGHoe onucaHne npniviepHoro 
BapnaHTa aHanoroBoro npneMHUKa 100 
npMBefleHO b [4]. 

Mukpocot 14, KaK roBopwiocb BbiLue, 
coAep>KHT KOHTponnep 18 CDMA, KOTopbiM 
noAKrifOMeH k npneMHUKaM 106 m 110, a TaioKe k 
noncKOBOMy npneiviHMKy 104. KoHTponnep 
CDMA 18 cpeAH Bcero nponero npon3BOAMT 
npucBoeHne nocneAQBaTenbHOCTM Yonuja n 
KOAa, o6pa6on<y cumana, reHepau.HK) CMmana 
cnHxpoHM3ai4MM, perynnpoBKy molahoctm h paA 
Apyrux cBiR3Hbix onepau,MM\ 

npMHaTbie ameHHoPi 26 CMmanbi nepe3 
AnnneKcep 100 noAaeTca b aHanoroBbiM 
npneMHMK 102, a 3aTeM b noncKOBbiPi npneMHMK 
104. nocneAHMPi b MUKpocoTe Mcnonb3yeTca 
Ana CKaHnpoBaHMfi BpeMeHHOM oonacTM 
npuH^Toro curHana Ana npoBepKM Toro, hto 
npneMHMK u,Mct>poBbix AaHHbix 106 OTcne>KHBaeT 
m o6pa6aTbiBaeT caMbiM MOLAHbiM" curHan b sto\a 
o6nacTM. rioncKOBbiM npneMHUK 104 HanpaBnaeT 
curHan b KOHTponnep CDMA 18, KOTopbiM 
noAaeT ynpaBnaioLUMe CMmanbi b npneMHUK 
L^ncjDpoBbix A^HHbix 106 Ana BbiAeneHMa 
cooTBeTCTByjou^ero npuHaioro curHana c u,enbto 
ero o6pa6oTKM. 

06pa6oTKa curHanoB npneiviHMKOM AaHHbix 
MMKpocoTa h b noncKOBOM npneMHMKe 
OTnunaeTca paAOM onepau,MM, KOTopbie b 
noABH>KHOM o6"beKTe BbinonHaioTca noAoSHbiMM 
6noKaivin . l~lo KaHany nepeAaHM curHana, T.e. no 
TpaKTy o6paTHoCi CBa3M nnn no KaHany 

"nOABH>KHblM O&beKT - MUKpOCOT", l~IOABH>KHblCl 

o6"beKT He nepeAaeT nunoT-curHana, KOTopbiM 
mokho ncnonb30BaTb b KanecTBe KorepeHTHoro 
onopHoro cumana npn o6pa6oTKe MHc£opMau,MM 
b cotobom a6oHeHTCKOM y3ne. KaHan cea3M 
"noABM>KHbiM o6T=eKT - mmkpocot" OTnwnaeTca 
HeKorepeHTHoti MOAynau,MeM n ASMOAynau^eM, 
ncnonb3yK)LAeCi 64-pnHHbie opToroHanbHbie 
cumanbi. 

npn paooTe c 64-pMHHbiMM opToroHanbHbiMM 
cumanaivin noABM>KHbiM o6~"beKT nepeAaeT 
cuMBonbi, npeACTaBneHHbie oahom M3 2 6 (T.e. 

64) pa3nMHHblX ABOMHHblX 

nocneAOBaTenbHOCTeM. Tpynna TaKi/ix 
Bbi6paHHbix nocneAOBaTenbHOCTeM M3BecTHa 
noA Ha3BaHneM a>yHKL4nPi Yonuja. OnTMManbHOM 
onepau^eM o6pa6oTKM npuHaToro 
3aKOAnpoBaHHoro m-puHHoro curHana, 
coAepwamero cjDyHKu,Mio Yoniua, aBnaeTca 
6bicTpoe npeo6pa3QBaHMe XaflaiviapAa (FHT). 

CHOBa o6paTHMca k cJdmt. 4. rioncKOBbiM 
npneMHMK 104 n npneiviHMK u,Mc£poBbix AaHHbix 
106 npuHMMaioT CMmanbi ot aHanoroBoro 
npneMHUKa 102. flna ASKOAMpoBaHMa 
LiinpoKononocHbix curHanoB, nocTynnBninx b 
npneMHMK onpeAeneHHoro coTOBoro 
aGoHeHTCKoro y3na (npn noMomki KOToporo 
o6ecneHMBaeTca CBa3b c noABH>KHbiM 
oCrbeKTOM), Hy>KHO reHepupoBaTb 

onpeAeneHHbie nc nocneAOBaTenbHOCTH. 
noApo6HOCTH npoi^ecca reHepai4MM curHanoB 
noABi/i>KHbiM o6"bGKTOM onucaHbi B [4]. 

fleKOAep BnTep6w b cxeivie 108 - sto 



ycTpoCiCTBO, cnoco6Hoe A^KOAnpoBaTb AaHHbie, 
3aKOAnpoBaHHbie b noABM>KHOivi o6"beKTe npn 
orpaHnneHnn no AnuHe K = 9 n npn ckopoctm 
KOAnpoBaHna r = 1/3. YKa3aHHbiM A^KOAep 
ncnonb3yeTca Ana onpeAeneHna Han6onee 

5 noAXOAan^eM nocneAOBaTenbHOCTM 

HHcjDopiviauMOHHbix pa3paAOB. nepnoAnnecKM 
nepe3 1 ,25 mc npoki3BOAaT oi4eHKy KanecTBa 
curHana, KOTopyro nepeAaioT b BMAe KOMaHAbi 
Ana perynnpoBaHna moll^hoctw nepeAann 

1Q noABM>KHoro oS^beKTa c OAHOBpeMeHHOM 
nepeAanefi Apyrux AaHHbix. Oi^eHKa KanecTBa 
curHana - 3to cpeAHee 3HaneHne OTHOLueHna 
cuman - niyM b TeneHwe 1,25 mc MHTepBana. 

Ka>KAbiM npnewHUK AaHHbix H3 npuHaToro hm 
curHana BbiAenaeT curHan cnHxpoHMsai^nn. 3Ta 

75 onepau.ua BbinonHaeTca xopoujo M3BecTHbiMH 
cnocooaMW Koppenai^nn npuHaToro curHana c 
HeMHoro onepe>KaioLu l MMM I1C onopHbiMn 

CMTHanaMM MeCTHOM CUCTeMbl CBa3M M 

Koppenai4^n npuHaToro cumana c HeMHoro 
3ana3AbiBaioLAMMM l~IC onopHbiMn cumanaMM 
20 tow >Ke cucTeMbi CBa3n. Ecnn npM stom oluh6km 

CHHXpOHH3aU,MM HeT, TO p33HOCTb 3TMX AByX 

Koppenai^nM ycpeAHaeTca ao HyneBoro 
3HaneHna. Hao6opoT, ecnn CMHxpoHH3au.ua 
HapyLueHa, to 3Ta pa3HOCTb yKax<eT BenwHUHy m 
3H3K norpeiuHOCTH, nocne nero npon3BOAMTca 

25 cooTBGTCTBy fo maa cnHxpoHM3au.ua npM9MHMKa. 

l~IOA ynpaBneHHeM KOHTponnepa CDMA 18 
CMTHanbi PBX noAaiOTca b cooTBeTCTByfomkie 
BOKOAepbi 22A-22N MOAynaTopa nepeAaTHMKa. 
B KanecTBe npMMepa Ha 0nr. 4 noKa3aH BOKOflep 

3Q 22A. KaHanbHbiM 6noK 20A coAepxMT TaioKe 
MOAynaTop nepeAaTHHKa 112, KOTopbM noA 
ynpaBneHHeM KOHTponnepa CDMA 18 
MOAynnpyeT b luhpokom A^ana30He nacTOT 
AaHHbie Ana nepeAaHM npeAHa3HaneHHOMy Ana 
npweMa noABM>KHOMy o6"beKry. 

35 BbixoAHOW curHan MOAynaTopa nepeAaTHUKa 

112 noAaeTca b cxeMy ynpaBneHMa MOLUHOCTbio 
nepeAaHM 114, KOTopaa noA ynpaBneHMeM 
KOHTponnepa CDMA 18 perynnpyeT MOLU.HOCTb 
nepeAaHM. Bnxoahom CMTHan cxeMbi 114 
nocTynaeT b cyMMaTop 116, rAe oh 

40 cyMMnpyeTca c BbixoAHbiMM CMTHanaMM 
MOAynaTopoM nepeAaTHMKOB m cxeM 
ynpaBneHMa MOLAHOCTbio nepeAaHM Apyrwx 
KaHanbHbix SnoKOB. CyMMaTop mo>kho 
crpynnnpoBaTb c oahmm M3 KaHanbHbix 6noKOB 
MnM paccMaTpMBaTb KaK oamh M3 y3noB 

45 nepeflaTHMKa b npneMonepeAaTHMKe 24. 

M3 cyMMaTopa 1 1 6 cnrHan noAaeTca b 
nepeAaiou^yio nacTb npneMonepeAaTHMKa 24, 
rAe HaxoAMTca ycnn m Ten b nepeAaBaeMOM 
MOU4HOCTM 118. 3tot ycnnMTenb ycnnMBaeT 

5Q cnrHan, KOTopbiM nepe3 A^nneKcep 100 
noAaeTca b aHTeHHy 26 m M3nynaeTca b 
HanpaBneHMM noABM>KHbix o6"beKTOB, 
HaxoAaLAMxea b 30He o6cny>KMBaHMa 
mmkpocotom. l~loAo6Hoe onMcaHMe cxeMbi 
nepeAaTHMKa, npMBeAeHHoro Ha cjDMr. 4, AaHO b 

55 [4] . 

Ha 0Mr. 4 npi/iBeAeH 6noK reHepaTopa 
nMnoT-CMTHanoB (KaHan ynpaBneHMa) m cxeMa 
ynpaBneHMa MOLU,HOCTbK3 nepeAaHM 120, 
KOTopaa bxoamt b oamh M3 KaHanbHbix 6nOKOB 
MnM MO>KeT 6biTb OTAenbHbiM 6noKOM CMCTeMbi. 
60 BnoK 120 noA ynpaBneHMeM KOHTponnepa 
CDMA 18 reHepnpyeT m perynnpyeT MOLAHOCTb 
nMnoT-cMmana, KaHana CMHxpoHM3au,MM m 
KaHana CTpaHMHHOM naMaTM; 6noK 120 CBa3aH c 
ycMnMTeneM nepeAaBaeMOM mou^hoctm 118, 
KOTopbiM noAaeT cnrHan b AnnneKcep 100 m 
nepe3 Hero b aHTeHHy 26. 
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B npeflnoHTMTBJibHOM BapnaHTe 

M3o6peTeHna atia KOflnpoBaHMfl nepeAaeaeMbix 
KaHanoM CMmanoB b KanecTBe BHyTpeHHero 
KOfla ncnorib3yeTC5i a>yHKU,M?i Yonuja. B 
npuBefleHHOM 3Aecb npMMepe roBopnTca o 64 
pa3Hbix nocneflOBaTenbHOCTflx yonuja; npuMeiw 
Tpn H3 hux BbifleneHbi flrifl onepauMM c 
nunoT-cwrHajiaMM, cm man a mm cnHxpoHM3ai4nn v\ 
c KaHanoM CTpaHMHHOM naMATM. B KaHanax 

CMHXpOHM3ai4MM, CTpaHMHHOM naMflTM n peneBOM 

npon3BOAHTCfl CBepTOHHoe KOAnpoBaHne 
BxoflHbix AaHHbix m hx HepeAOBaHMe xopomo 
M3BecTHbiMH cnocoo~aMM. Kpoivie Toro, ao 
HepeAOBaHna ooecneHMBaeTca noBTopeHne 

CBepTOHHO 3aKOAHpOBaHHblX ASlHHblX 

M3BecTHbiMH cnocobaMM. 

l~lo KaHany nMnoT-CMmana MOAynnpoBaHHbie 
AaHHbie He nepeAatoTca, a no Heiwy npoxoAflT 
H9MOAynnpoBaHHbie LUMpoKononocHbie cumaribi, 
KOTopbie npuMeHafOTCfi BceMU nojib30BaTeriflMM 
AaHHoro coTOBoro a6oHeHTCKoro y3Jia aha 
c6opa AaHHbix hjih cne>KeHMfl. B K3>kaom coTe 
mjim ceKTOpe (ecnn cot pa3AeneH Ha ceKTOpbi) 
ncnorib3yeTCfl cbom coocTBeHHbiM nnnoT-cnrHan. 
OAH3KO BMGCTO npMMeHeHMH pa3Hbix 
reHepaTopoB nc nocneAOBaTenbHOCTeM Ana 
cjDopMi/ipoBaHHfl pa3Hbix nMnoT-CMmanoB 6onee 
30>qbeKTMBHO Arm nx reHepaL\MM ncnorib30BaTb 

CABMTH B TOM >Ke OCHOBHOM 

nocneAOBaTeribHOCTM . 

npM noMOLAM SToro cnocoSa noABH>KHbie 
o6-beKTbi nocneAOBaTeribHO npocMaTpMBaioT 
bck) nocneAOBaTeribHOCTb SHaKOB m 
HacTpaMBaKDTca Ha CMemeHMe hjim cabht, 
co3AaiOLJ4MCi Han6onbiuyK) KoppermijHK). Ecjih 

nOJlb30BaTbCfl T3KMM CAB M TOM B OCHOBHOM 

nocneAOBaTenbHOCTH, to cab urn A°ri>KHbi 6biTb 

TaKMMM, HTOO"bl He npOMCXOAMnO CMeLLIMBaHMfl 
MJ1M yHMHTOKeHUa nwnOT-CMmanOB COCeflHMX COT 
MflH CeKTOpOB. 

CneflOBaTenbHO, nocneAOBaTenbHOCTb 
nmioT-cMrHanoB Aon>KHa 6biTb AOCTaTOHHO 
AtihhhoCi, hto no3BonaeT 3a cneT cabhtob B 
ochobhom nocneAOBaTeribHOCTH co3AaTb mhoto 
pa3Hbix nocneAOBaTejibHOCTeCi, KOTopbie oyAyT 
MHoroHMcneHHbiMH ni/inoT-cnrHajiaMH b a^hhom 
CMCTeivie cbh3h. Pa3AeneHH?i mjih cabhtm 

AOJ1>KHbl 6blTb AOCTaTOHHO GOflbLUMMM, HTOSbl 

ncKnfOHMTb MHTepc|DepeHi4Mfo nwnoT-cwmanoB. 

B npniviepHOM BapnaHTe M3o6peTeHiifi A-nnHa 
nocneAOBaTeribHOCTH niinoT-CMrHana npMHsrra 
paBHOki 2 15 . 0opMnpoBaHne TaKOM 
nocneAOBaTenbHOCTM HaHMHaeTCfi c 2 15 - 1 c 
ni/iLUHHM HyneM, KOTopbiM npi/i6aBnfleTCfl k 
nocneAOBaTeribHOCTM npw o6Hapy>KeHHn 
onpeAeneHHoro coctoahma. B ashhom npMMepe 
ocymecTBneHi/ifl M3o6peTeHna npeAnaraeTca 
ncnojib30BaTb 512 pa3Hbix nnnoT-CMrHanoB co 
cMeLu,eHMeM b ochobhom nocneAOBaTenbHOCTM 
M3 64 aneivieHTapHbix nocbinoK. CMeLi^eHHn 
MoryT 6biTb KpaTHbi CMeu^eHMK) 64 
aneMeHTapHbix nocbinoK npM cooTBeTCTByHDU^eivi 
yMeHbLueHMM nucna pa3Hbix nMnoT-curHanoB. 

ripw reHepai^MM nMnoT-CMmana 

ncnonb3yeTca "HyneBan" (w q) 
nocneAOBaTenbHOCTb Yonuja, coAep>KaLnafl 
oahm HynM, TaK hto MOAyn?ii4MH nnnoT-cnmana 
He npoHcxoAHT, m no cyu^ecTBy oh 
n peACTa Bn a eTca n ocn eAOBaT en b h octa m m 
PN i m PNq. TaKHM o6pa30M, "HyneBaa" (w Q ) 
nocneAOBaTeribHOCTb Yoniua yMHOKaeTCfl Ha 
nocneAOBaTeribHOCTM PN| m PN q npM noMou^H 
BeHTMneM "McicnfOHafOLAee HJ1H". B pe3yribTaTe 
nonyneHHbiM nMnoT-CMTHan coAep>KHT TonbKO 



nocneAOBaTenbHOCTH PN| m PNq. flna Bcex 

COTOBblX aSOHeHTCKMX y3noB M CeKTOpOB, 

KOTopbie npn nepeAane HHcf>opMau 1 MM b 
KanecTBe nunoT-curHanoB ncnorib3yK3T oflHy m Ty 
>Ke nc nocneAOBaTenbHOCTb, omMHMTenbHbiM 

° npM3HaKOM COTOBblX aOOHeHTCKMX y3noB M 
CeKTOpOB, MHML^MMpyKDLAMX nepeAaHM, 9\BH9\eTC9\ 

dp3L3a nocneAOBaTeribHOCTM. 

flaHHbie KaHana CMHxpoHH3ai4MM KOAnpy^TCfi 
m 3aTeM ywiHO>KaK)TCfi npM nowioiAM BeHTMneM 

1Q "ncKnHJHaraLi^ee HJIM" Ha npeABapMTenbHO 
BbiAeneHHyfo nocneAOBaTenbHOCTb Yoniua. B 
AaHHOM npMMepe ocyu4ecTBneHMfi M3o6peTeHMn 
Bbi6paHH0M cjDyHKi4MeM Yonuja flBJifleTCfl 
nocneAOBaTenbHOCTb (W 32 ), KOTopaa coAep>KMT 
nocneAOBaTenbHOCTb M3 32 "eAMHMi^" m 32 

15 "HyneM". 3aTewi pe3ynbTMpyfOLn,afl 
nocneAOBaTenbHOCTb yMHO>KaeTCfl Ha 
nocneAOBaTenbHOCTM PN| m PN q npM noMou^M 
BeHTMneM "MCKnfOHaioLAee MJ1M". 

B npMMepe ocymecTBneHMfl M3o6peTeHMfi 
AaHHbie KaHana CMHxpoHM3ai4MM o6bNHO 
nocTynaioT b MOAynaTop nepeAaTHMKa co 
cxopocTbio 1200 6mt/c. B stom BapMaHTe 
AaHHbie KaHana CMHxpoHM3ai4MM b ochobhom 
noABepraHDTC?i CBepTOHHOMy KOAMpoBaHMfo co 
CKopocTbio r=1/2 m c orpaHMHeHMeM no ATiMHe K 

25 =9, npMHeM Ka>KAblM 3H3K KOAa noBTopaeTCfi 
flBSDKflbl. 3Ta CKOpOCTb KOAHpOBaHMfl M 

orpaHMHeHMe no A^iMHe othocmtca ko BceM 
KOAHpyeMbiM KaHanaM npyiMOM cbh3m, T.e. 

KaHanaM CMHXpOHM3aU,MM 3 CTpaHMHHOM naMflTM M 

peneBbiM. B asihhom npMMepe ocyLnecTBneHM?! 
30 M3o6peTeHM?i Ann reHepai^MM KOAa G 1 = 753 

(BOCbMMpMHHbIM) M KOAa G 2 = 561 
(BOCbMMpMHHbIM) npMMeHfieTCfl CABMTOBblM 

perMCTp. CKopocTb nepeAaHM 3HaKOB no KaHany 
cMHxpoHM3ai^MM b a^hhom npMMepe 
35 ocyLi^ecTBneHMfl M3o6peTeHM5R paBHa 4800 

3HaKOB/C, T.e. OAMH 3H3K COOTBeTCTByeT 208 

mkc MnM 256 nc aneMeHTapHbiM nocbinKaM. 

B asihhom npMMepe ocymecTBneHMfl 
M3o6peTeHM?i KOAOBbie 3H3KM nepeAyioTCfl c 
MHTepBanoM 40 mc npM noMom,M HepeAOBaTena 
40 onepai4MM CBepTKM. OnbiTHbie napaMeTpbi 6noKa 
HepeAOBaHM^ MMeiOT 3HaneHMfl I = 16 m J = 48. 
l~loApo6HOCTM onepai^MM nepeAOBaHM?! 
npMBeAeHbi b Date Communication, Network and 
Systems, Howard W.Sams & Co, 1987, 
p. 343-352. 

45 Pa6oTa HepeAOBaTena onepau^M CBepTKM 

CBOAMTCfi k TaKOMy pasAeneHMio HeHaAexHbix 
KaHanbHbix CMMBonoB, HTo6bi nioGbie ABa 
cm m Bona b CMe>KHOM nocneAOBaTenbHOCTM c 1 - 

1 (MnM C MeHbLUMM HMCnOM) 3HaKOB OTAenRnMCb 

no MeHbLueM Mepe J+1 3HaKaMM Ha BbixoAe 
50 o6paLneHHoro nepeAOBaTena. CooTBeTCTBeHHO 
ABa nK)6bix CMMBona b CMe>KHOM 
nocneAOBaTenbHOCTM M3 J-1 3HaKOB b BbixoAHOM 
curHane oGpaLi^eHHoro nepeAOBaTenfl 
pa3AenflioTCfl no MeHbLueM Mepe 1 + 1 3HaKaMM. 
55 MHane roBops, ecnM b i^enoHKe M3 15 3H3kob I 
= 16 m J = 48, to nepeAaBaeMbie CMMBonbi 
pa3AenaK)TCfl MHTepBanaMM 885 mkc, hto m 
o6ecneHMBaeT BpeMeHHoe pa3HeceHMe. 

3HaKM KaHana CMHXpOHM3aU,MM MMKpOCOTa 

npMB^3aHbi k nMnoTHOMy CMTHany 3Toro 
qo MMKpocoTa. nepMOA nMnoT-CMTHana b ashhom 
npMMepe ocyLnecTBneHMa M3o6peTeHMfi paBeH 
26,67 mc, hto COOTBeTCTByeT 128 koaobhm 
3H3K3M KaHana CMHxpoHM3au,MM v\nv\ 32 
MHcjDopMai^MOHHbiM GMTaM OToro KaHana. 3h3km 
KaHana CMHxpoHM3ai4MM HepeAyKrrca npM 
noMOLAM HepeAOBaTeniR onepaAMM CBepTKM, 
KOTopbiM 3aAaeT MHTepBan 26,67 mc. flosTOMy 



npn npneivie noABMXHbiM o6~beKTOM 
nunoT-CMrHana oh cpa3y >Ke CMHxpoHH3npyeTCfl 
no KaHany CMHxpoHH3ai_i 1 MH 6noKa nepeAOBaHMH. 

flna o6ecne<-ieHH5R He3aBMCMMOCTH ci/irHana 
KaHana CMHxpoHH3ai4nn nepeKpbiBaioTCfl 
BbiAeneHHOM nocneAOBaTenbHOCTbio yoniua. B 
KaHane CMHxpoHM3anMM oamh 3H3k Ko^a 
npuxoAHTCH Ha neTbipe nepeKpbiBaioLAMe 
nocrieAOBaTejibHOCTM, T.e. oamh KOAOBbiM 3H3K 
Mcnorib3yeTcn npn neTbipex noBTopeHM5ix 
nocrieAOBaTejibHOCTM, co Ae p>Ka mew 32 
"eAUHMi^bi" - 32 "Hyrm". OAHa norMHecKaa 
"eAHHMi4a" xapaKTepn3yeT HannHMe 32 
"eAUHMHHbix" sneMeHTapHbix nocbinoK yoriLua, a 
oamh nornMecKMM "Hynb" xapaKTepn3yeT 
HannHne 32 "HyneBbix" sneMeHTapHbix nocbinoK 
yoniua 

He3aBncnMOCTb curHana KaHana 

cnHxpoHH3aLi 1 nn coxpaHfleTca Aa>Ke TorAa, KorAa 
3H3KM 3Toro KaHana CABUHyTbi no c|Da3e 
OTHOCMTenbHO 3HaHeHM3 a6conK)THoro BpeMeHH, 
saBuc^Lnero ot B3 a h m OAeti ct By k> il\q ro KaHana 
nocbinKM nunoT-curHana, t.k. cabhth KaHana 
cnHxpoHH3ai_|nn KpaTHbi AJiMTenbHOCTi/i KaApa 
Yoniua. 

B npMMepe ocymecTBneHMfl n3o6peTeHM^ 
coo6LAeHnn KaHana cnHxpoHnsai^nn niwefOT 
pa3Hbie flnnHbi. flnnHa TaKoro cooSiAeHMfl 
KpaTHa 80 mc, hto cooTBeTCTByeT Tpewi 
nepnoAaM nunoT-curHana. BBeAeHHbie b KaHan 

CMHXp0HM3ai4MM HHCjDOpMai4MOHHbie 6"MTbl - 3TO 

SuTbi u,MKnnHecKoro M36biTOHHoro KOAa (CRC), 
(CRC - KOHTponb npn noMOLU,M u,MKnnHecKoro 
M36biTO"-iHoro KOAa), KOTopbie Mcnonb3yioTCfl Ana 
o6Hapy>KeHi/m olumBok. 

KaK TonbKO 6yAeT npuHATO npaBunbHoe 
coo6LU,eHne KaHana cnHxpoHM3ai4MH, noABH>KHbiM 
o6-beKT cpa3y >Ke CMHxpoHM3MpyeTcn Arm 
pa6oTbi c KaHanoM CTpaHMHHOM naMHTH nnn c 
peneBbiM KaHanoM. I"1pn nocTynneHnn 
CMHxpoHH3npyfou4ero nunoT-curHana, KOTopbiM 
onpeAenseT KOHeu, Ka>KAoro coo6"Ln,eHMfl 

CHHXpOHM3ai4MH, HaHMHaeTCfl HOBbM U,MKn 

paGoTbi onoKa MepeAOBaHi/ia, paBHbiM 40 mc. B 
3to BpeMa noABH>KHbiM o&beKT HannHaeT 
o6paLL\eHHoe nepeAOBaHne nepBoro 3HaKa KOAa 
nioooro noBTopeHna wnn napbi (c Xl c^i) npn 
ycnoBUM cnHxpoHM3ai^nn AeKOAepa. AApec 
3anncn cnoKa ocpaweHHoro HepeAOBaHna 
ycTaHaBnwBaeTca Ha Hynb, a aApec CHMTbiBaHMH 
Ha J, HTo6bi CMHxpoHH3npoBaTb 3anoMHHafOLu.ee 
ycTpoMCTBO 6"no«a ob~pai_LieHHoro nepeAOBaHna. 

CooeLneHHfl KaHana CMHxpoHH3ai4i/n 
nepeHoc^T MHctDopMai4Mfo o coctoahmm 
42-pa3pHAHoro reHepaTopa nc 
nocneAOBaTenbHOCTH peneBoro KaHana, 
KOTopbiM BbiAeneH Arm cba3M c noABHXHbiM 
o6"beKTOM . 3Ta MHcjDopMai4Mfl ncnonb3yeTC^ b 

npMeMHMKaX LlMOppOBblX A^HHblX noABM>KHoro 
06"beKTa AJ~lfl CMHXpOHM3ai_LMM COOTBeTCTByiOLLLMX 

reHepaTopoB nc nocneAOBaTenbHOCTH. 

MH4)opMau 1 nfl KaHana CTpaHMHHOH naMATM 
TaioKe KOAMpyeTcs c noBTopeHneM , 
nepeAOBaHHeM m nocneAyHDLAHM yMHO>KeHneM 
Ha BbiAeneHHyio nocneAOBaTenbHOCTb yoniua. 
3aTeM nonyneHHafl nocneAOBaTenbHOCTb 
yMHOKaeTcsq Ha nocneAOBaTenbHOCTH PN | h 
PN q. CKOpocTb nepeAani/i AaHHbix KaHana 
CTpaHMHHOM naM^TM Arm onpeAeneHHoro 
ceKTopa Mnn coTa yKa3biBaeTC?i b BbiAeneHHOM 
none cooSiueHMfl KaHana CMHxpoHH3ai_inn. Xotfi 
CKopocTb nepefla^M AaHHbix KaHana CTpaHMHHOM 
naMfiTM nepeMeHHafi, ho b AaHHOM npi/Mepe 
ocyLU,ecTBneHHfl M3o6peTeHnn 3Ta CKopocTb An^ 

Ka>KAOtl CHCTeMbl CB33H nOCTOSHHa H 



cooTBeTCTByioT OAHOMy M3 cneAyfOLii,nx 
3HaneHMM: 9,6; 4,8; 2,4 m 1,2 k6mt/c. 

flaHHbie Ka>KAoro peneBoro KaHana TaioKe 
KOAHpyioTca c noBTopeHi/ieM, HepeAOBaHMeM, 
nepeMeujMBaHMeM (Luncj^poBaHneM), 

5 yMHO>KeHMeM Ha BbiAeneHHyio 

nocneAOBaTenbHOCTb yoniua v\ eLu.e oahmm 
yMHO>KeHneM Ha nocneAOBaTenbHOCTH PN| m 
PN q. nocneAOBaTenbHOCTb yon ma , KOTopaa 
oyAeT ncnonb30BaTbCfi b onpeAeneHHOM 

10 KaHane, npH 3anpoce cb^3h KOHTponnepoM 
CHCTeMbl BbiAen^eTcs TaKxe 3 KaK npon3BOAHTCfl 
Ha3HaneHne KaHanoB npH Bbi30Bax b 
aHanoroBOH MM-cncTeMe cotobom cb«3h. B 
AaHHOM npMMepe ocyLAecTBneHMfi M3o6peTeHHfl 
Ana pa6oTbi c peneBbiMM KaHanaMH 

15 ncnonb3yioTCfl ao 61 pasHbix 
nocneAOBaTenbHOCTew yoniua. 

B npixiMepe ocyuiecTBneHHfl H3o6peTeHMfi 
i/cnonb3yeTC5i pa3Hasq CKopocTb nepeAanw 
pe^eBbix cooGLAeHHM. 3to npecneAyeT i4enb 

CHM3HTb CKOpOCTb nepeAaHH npM OTCyTCTBMM 
20 peHH M T3KHM 06pa30M yMeHbUJHTb noMexM 

AaHHoro peneBoro KaHana Ha KaHanbi APyrHX 
nonb30BaTenePi. BoKOAep, paGoTaioLAHH Ha 
pa3Hbix CKopocTflx nepeAaHH AaHHbix, onucaH b 
[4]. 

25 TaKOH BOKOAep BbiAaeT AaHHbie c HeTbipbMfl 

pa3HblMH CKOpOCTJIMH - B 3aBMCMM0CTM OT 
aKTMBHOCTM peHH - K3AP3MM npOT?1>KeHHOCTblO 20 

mc, npM^eM npi/iMepHbie 3HaneHHfl ckopoctm 
TaKOH nepeAaHM paBHbi 9,6 - 4,8 - 2,4 - 1,2 
k6mt/c. XoTfi CKopocTb nepeAaHH AaHHbix 
30 MeHfleTCH c LuaroM 20 mc, ho CKopocTb 
nepeAaHH KOAOBbix 3H3kob nocTOFiHHa m paBHa 

19,2 K6MT/C. npM 3T0M KOAOBbie 3H3KM 

noBTop^iOTCfl cooTBeTCTBeHHO 2,4 h 8 pa3 npH 
cooTBeTCTByiOLAHX CKOpocTflx nepeAaHH 4,8 -2,4 
- 1 ,2 k6ht/c. 

35 nepeAana HH0opMau,HM c pa3nnHHOH 

CKopocTbio no3Bon^eT yMeHbLUHTb ypoBeHb 
noMex, ho npn otom KOAOBbie 3H3KM 6yflyT MMeTb 
MeHbLuyio SHeprnio. TaK, HanpMMep, npH 
CKopoomx nepeAaHH AaHHbix 9,6 - 4,8 - 2,4 - 
1 ,2 k6mt/c cooTBeTCTByioLAafl hm 3Heprn5R 3HaKa 

40 (E s ) 6yA©T paBHa cooTBeTCTBeHHO Ed/2, Eq/8 m 
E d /16, i~Ae E D - 3HeprMfl HHctDopMai^MOHHoro 
6nTa npn ckopoctm nepeAann 9,6 k6mt/c. 

ripn noMom,M nepeAOBaTena onepai_|HM 
CBepTKM 3H3KM KOAa HepeAyiOTCfl TaK, HT06bl npH 

45 pa6oTe nepeAOBaTena nepeMeuji/iBani/icb 3HaKH 
c pa3HbiM ypoBHeM 3Heprnn. flnfi onpeAeneHMiq 
Toro, KaKyhD SHeprwo Aon>KeH MMeTb 3HaK KOAa, 
Ka>KAOMy 3Ha«y npMAaeTCJi MeTKa, KOTopa^ 
onpeAenaeT ero CKopocTb Rnn nocneAyioLAero 
m acLUTao" i/i po Ba H M n . 

50 nocne nepeKpbiTMfl opToroHanbHbiMM 

cjDyHKU,MflMM yonuja m paciuMpeHMfl nc 
nocneAOBaTenbHOCTbio AaHHbie KBaApaTypHbix 
KaHanoB noABepraioTC^ llmc|dpobom c|DMnbTpai4MM 

npM nOMOLAM C|DMnbTpa C KOHeHHOM MMnynbCHOM 

xapaKTepMCTMKOM (FIP). TaKOM cjDMnbTp 6yAeT 
nonynaTb cnrHanbi, cooTBeTCTByiomMe 
onpeAeneHHOMy ypoBHio 3HaneHM5i 3HaKa, atia 
nepecneTa mx SHeprMM b cooTBeTCTBMM co 
CKopocTbio nepeAaHH AaHHbix. flaHHbie KaHanoB 
I m Q oyAyT nepecHHTbiBaTbca npn noMOLAH 

6Q KOSCjxtDHLl.MeHTOB ± _ L/f f£_ L s Z J£ ■ B °AHOM 

M3 cxeM BOKOAepa cjDopM h py eTCfi MeTKa b BHAe 
AByxpa3pflAHoro (M3 AByx 6ht) nncna, 
onpeAenaioiAafi CKopocTb nepeAann AaHHbix, 
KOTopaa BBOAHTca b cjDMnbTp c FIR atia 
perynnpoBaHna ero KOOc|D4)HL4MeHTa nepecneTa. 
B npMMepe ocy la©ct Bn e h m a M3o6peTeHM^ 



npon3BOAHTCfl LuncjDpoBaHMe curHanoB Ka>KAoro 
peneBoro KaHana, hto6n o6ecneHMBaTb 
6ojibiuyK) 3au4MLneHHOCTb nepeAaHM no KaHany 

"COT - nOflBHXHbIM O&beKT". M XOTH TaKoe 

LuncjDpoBaHMe He o65R3aTenbHO ; tsm He MeHee 
oho noBbiujaeT 3au^MLneHHOCTb KaHana cbh3M. 
HanpwMep, nepeMewnBaHne CMmanoB peneBoro 
KaHana mo>kho c^enaTb KOAnpoBaHneiw stmx 
CMmanoB npn noMOL^n nc KOfla, KOTopoe 
onpeAenaeTCfi aflpecoM MAeHTMqbMKanMM (ID) 
a6oHeHTa noABH>KHoro o&beKTa. 

TaKoe nepeMeujuBaHne mo>kho CAenaTb npn 
noMOLAM nocneAOBaienbHOCTM PNy nnn 
ycTpowcTBa KOAwpoBaHMfl, o H6M roBopunocb CO 
ccbinKOM Ha cjDMr. 3 no noBOAy OTAenbHoro 

npneMHHKa AJ™ CBA3M "nOABH>KHblM o6"beKT - 

cot". p,nn 3to\a onepai^MM cooTBeTCTBeHHO 
mo>kho ncnonb30BaTb OTAenbHbm reHepaTop l~IC 
nocneAOBaTenbHOCTM. Xota 3Aecb Lunc|DpoBaHMe 
ocHOBaHO Ha npnivieHeHMH l~IC 

nocneAOBaTenbHOCTM, 3Ty onepai^Mfo mo>kho 
BbinonHMTb m Apyrwivin cnocooaMM, b tom HMcne 

M XOpOLUO M3BeCTHblMH. 

noMMMO peneBbix pasp^AOB KaHan np^MOM 
peneBOM cbh3m nepeHocuT v\ KOMaHAbi 
ynpaBneHUfi MOLAHOCTbio cumana. GKopocTb 
nepeAaHM TaKnx KOMaHA b ashhom npMMepe 
ocyLAecTBneHUfl M3o6peTeHMfl paBHa 800 6mt/c. 
ripkieMHUK coTOBoro a6oHeHTCKoro y3na, b 
kotopom AeMOAynnpyeTca CHman KaHana 
"noABH>KHbiM o6"beKT - cot", nonyneHHbiM ot 
AaHHoro noABM>KHoro o6-beKra, BbiAaeT KOMaHAbi 
ynpaBneHMfl MOLAHOCTbfo, KOTopbie bboahtca b 
peneBOM KaHan "cot - noABM>KHbiM 06-beKT" v\ 
aApecyHDTCfl onpeAeneHHOMy noABUXHOMy 
o6"beKTy. f1oApo6Hoe onucaHwe onepaLLMM 
ynpaBneHi/m MoiAHOCTbho npuBeAeHO b [4]. 

BuTbi KOMaHAbi ynpaBneHUfl Moii^HOCTbfo 
BBOA^TC^ b BbixoAHOM CMman nepeAOBaTena 
onepaLjMM CBepTKH cnocoGoM noA Ha3BaHneivi 
"nepcfcopaukm KOAOBbix 3HaKOB". 3to 3HannT, hto 
npn Heo6xoAHMOCTM nepeAaHM 6nTa 
ynpaBneHun MOLAHOCTbK) ABa KOAOBbix 3HaKa 

3aMeHS1HDTCfl AByMfl MAeHTMHHbIMM KOAOBbIMM 
3HaKaMM C TOM non^pHOCTbfo, KOTOpafl 
onpeAenfleTca KOMaHAOM ynpaBneHM* 
MoiAHOCTbio. KpoMe Toro, GuTbi ynpaBneHna 
MoiAHOCTbHD nepeAaKyrca c 3Heprwefi, 
cooTBeTCTByjou^eM ckopoctm nepeAaHM 9600 
6ht/c. 

flononHMTenbHoe orpaHnneHne noTOKa 6mt 
ynpaBneHi/m MoiAHOCTbfo coctomt b tom, hto npn 
nepeAane MHc|DopMaL^MH no KaHanaM 

"nOABH>KHblM 06"beKT - COT" 6HTbl Aon>KHbi 

pacnonaraTbca b cnynawHOM nop^AKe. HHane 
Ben SHeprnfl ynpaBnafOLi^nx pa3p*AOB oyAeT 
3aTpaMeHa Ha reHepai^nto MMnynbCHbix noMex 
nepe3 onpeAeneHHbie npoMewyTKi/i, hto ci-mwaeT 

B03MO>KHOCTb AeTeKTHpOBaHUfl TSKMX pa3pBAOB. 

XapaKTepHow oco6eHHOCTbK0 qbyHKLLMM 
Yoniua ^BnaeTca to, hto Ka>KAa?i H3 64 
nocneAOBaTenbHOCTew coBepiueHHO 
He3aBMCHMa ot Apyr^x nocneAOBaTenbHOCTeti. 
JlHD6bie ABe nocneAOBaTenbHOCTM OTnwHafOTCfl 
mmshho pacnono>KeHneM cbomx abohhhux 
pa3psqAOB, HanpMMep pa3MemeHneM 32 6mt b 
none M3 64 cwMBonoB. l~lo3TOMy ecnn 
MHqbopMaL^HK) Ana nepeAann KOAnpytOT npM 
noMOLAM nocneAOBaTenbHOCTeM Yoniua, to 

npi/ieMHHK CMO>KeT Bbl6MpaTb nf06yK3 M3 3TMX 

nocneAOBaTenbHOCTeM b KanecTBe noAXOAaiA e ^ 
"HecyLAeM". J1k)6om cwman perynnpoBKH 
molahoctm, 3aKOAnpoBaHHbiM APyrnMH 
nocneAOBaTenbHOCTM mm Yonuja, 6yAeT 
noAaBneH m He CTaHeT noMexoM a^i^ oahom 



Bbi6paHHOM nocneAOBaTenbHOCTH YonLua. 

B npMMepe ocyiAecTBneHM^ M3o6peTeHMfl 
npMMeHMTenbHO k KaHany "cot - noABMKHbiM 

06-beKT" B KaHanaX CMHXpOHM3ai4MM, CTpaHMHHOM 

naM^TM b peneBOM, KaK y>Ke OTMenanocb, 
5 npMMeHfieTCfl CBepTOHHoe KOAMpoBaHMe c 
orpaHMHeHMeM no AJiMHe K = 9 m ckopoctm 
KOAMpoBaHMe r = 1/2, T.e. c Kax<AbiM 
nepeAaBaeMbiM MHcjDopMai^MOHHbiM 6mtom 
nepeAaiOTCfl ABa cqbopMMpoBaHHbix m 

1Q 3aKOAMpOBaHHblX 3HaKa. riOMMMO CBepTOHHOrO 
KOAMpOBaHMM npMMeH^eTCM M CBepTOHHOe 

nepeAOBaHMe 3HaKOB. npn stom 
npeAnonaraeTCfl, hto b coneTaHMM co 

CBepTOHHbIM KOAMpOBSHHeM 6yA©T npMMeHflTbCfl 

m noBTopeHMe. 
75 flna ASKOAMpoBaHna TaKoro KOAa b 

noABM>KHOM o6-beKTe onTMManbHbiM oyAeT 
AeKOAep 3anporpaMMMpoBaHHbix pemeHMM Ha 
ocHOBe anropMTMa BMTep^M. Ho An^ 
AeKOAMpoBaHM^ mokho Mcnonb30BaTb m 
o6biHHbie ycTpoMCTBa. nonyneHHbie nocne 

20 AeKOAMpOBaHMfl MHCjDOpMaUMOHHbie ©MTbl 

nocTynaioT b LiiMpoKononocHyjo L|Mct)poByK) 
annapaTypy noABM>KHoro o6-beKTa. 

KoHTponnep CDMA 18 npoM3BOAMT 
Ha3HaneHMe KaHanbHbix 6noKOB m BOKOAepoB 
KOHKpeTHOMy Bbi30By. 3tot >Ke KOHTponnep 

25 cneAMT 3a pa6oTOM AaHHoro KaHana, 3a 
KanecTBOM CMrHanoB m OTKmonaeT KaHan npM 
noTepe CMTHana. 

B KaHane cba3M "noABM>KHbiM o6-beKT - 
mmkpocot" xapaKTepMCTMKM KaHana onpeAenyitoT 

3Q cnoco6 MOAynfii^MM. B nacTHOCTM, 

Mcnonb30BaHMe (KaK sto AenaeT b KaHane "cot 
- noABM>KHbiM o6"beKT") Hecyu^eM nMnoT-CMTHana 
b TeneHMe An^TenbHoro BpeMeHM HeAonycTMMO. 
HecyLAaa nMnoT-CMmana Aon>KHa 6biTb 6onee 
molahom no cpaBHeHMfo c HecyLAeCi peneBoro 

35 CMTHana, htoGw o6ecneHMTb HaAe>KHyio 
onopHyfo qba3y npM MOAyn^UMM. B MMKpocoTe, 
oAHOBpeMeHHO nepeAaioiAeM MHoro HecyiAMX 
peneBbix CMrHanoB, oamh nMnoT-CMTHan MoxeT 
6biTb Mcnonb30BaH BceMM HecyiAMMM peneBbiMM 
CMTHanaMM; TorAa b oahom KaHane MoiAHOCTb 

40 nunoT-CMTHana 6yAeT oneHb ManoPi. 

B KaHane cba3m "noABM>KHbiM o6"beKT - 

MMKpOCOT" ATlfl CBA3M C A^HHblM nOABM>KHblM 

o6"beKTOM oSbNHO Mcnonb3yeTCfl nMLUb OAHa 
HecyiAafl peneBoro cumajia. EcnM npMMeHfieTCfl 
nMnoT-CMTHan, to ero MOLAHOCTb AonxHa 6biTb 

45 3HaHMTenbHO 6onbLue molahoctm HecyiAeM 
peneBoro CMmana. OneBMAHO, hto ra^an 
CMTyai^Mfi He>KenaTenbHa, t.k. nonHaa 
nponycKHaa cnoco^HOCTb CMCTeMbi 6yAeT 
3HaHMTenbHO CHM>KeHa M3-3a noMex, 

5Q o6ycnoBneHHbix npMcyTCTBMeM MHo>KecTBa 

MOLAHblX nMnOT-CMTHanOB. riOSTOMy Hy>KHO 

Mcnonb30BaTb TaKOM cnoco6 MOAynauMM, npM 
kotopom B03MO>KHa SQbcjDeKTMBHafl ReMopynfluyift 
6e3 nMnoT-CMmanoB. 

TaKMM o6pa30M, cneAyeT Mcnonb30BaTb 

55 TaKMe BMAbi nepeAaHM A^CKpeTHbix AaHHbix, KaK 
ABOMHHas, neTBepMHHafl MnM m-pMHHafl. B 
AaHHOM npMMepe ocyiAecTBneHMa M3o6peTeHMfi 
npMMeHfleTca 64-pMHHaa opToroHanbHan 
nepeAana AaHHbix c Mcnonb30BaHMeM qbyHKi^MM 
Yonuja. llpM m-pMHHOM opToroHanbHOM 

60 nepeAane A^CKpeTHbix AaHHbix A-n^ HopManbHOM 
paSoTbi A©MOAyJi^Topa TpeoyeTCfl 
KorepeHTHOCTb KaHana Ha BpeMfl nepeAaHM 
m-pMHHoro 3HaKa. B a^hhom npMMepe 
ocymecTBneHMfl M3o6peTeHM^ sto BpeMa paBHO 
BpeMeHM Anfl Bcero AByx 6mt. 

flepeAaBaeMbie noABM>KHbiMM o6"beKT3MM 
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CMmanbi - 3to npflMaa nocneAOBaTenbHOCTb 
LunpoKononocHbix CMrHanoB, 
npoMOAynnpoBaHHbix nceBflocnyHawHOM 
nocneAOBaTenbHOCTbHD, KOTopaa TaKTMpyeTca c 
onpeAeneHHoCi nacTOTOM - b npe,qnoMTMTejibHOM 
BapwaHTe M3o6peTeHMfl OHa paBHa 1 ,2288 MTu,. 
3Ta nacTOTa CMHxpoHM3au,MM Bbi6paHa TaK, 
HTo6bi OHa 6bira Kpama ckopoctm nepeflann 
flaHHbix 9,6 k6mt/c b nonoce nacTOT 
MOAyJinpyfOLHnx CMmarioB. 

Onepaunn KOflnpoBaHUfl coo6LneHMfl m 
MOAyJ1^U,HM HaHMHaiOTCfl co CBepTOHHoro 

KOAnpoBaHMfi npn orpaHnneHMM ahuhn K = 9 m 
ckopoctm KOAnpoBaHna r = 1/3. npn 
HOMMHanbHOM ckopocth nepeAann AaHHbix 9600 
6ht/c KOAep BbiAaeT 28 800 ABOMHHbix 
cmmbojiob/c. Ohm o&beAHHflfOTCfl b rpynnbi (no 6 
3H3KOB b Ka>KAOw) co CKopocTbJO 4800 rpynn/c n 
nonynaioT 64 rpynnbi. Ka>KAaa M3 hmx 
npeo6pa3yeTcn b nocneAOBaTenbHOCTb yoniua, 
coAep>KaLL4yfo 64 ABOWHHbix pa3pflAOB mjim 
"sneMeHTapHbix nocbinoK". ComacHO npuMepy 
ocyniecTBJieHM?i M3o6"peTeHMfl, nacTOTa 
cneAOBaHUfl aneMeHTapHbix nocbinoK b 
64-pMHHoi/i nocneAOBaTenbHOCTM yonuja paBHa 
307 200 nocbiriOK/c. 

3aTewi aneivieHTapHbie nocbiriKH 

nocjieAOBaTeribHOCTH yonuja "nepeKpbiBafOTCfl" 
nnn y m HO>KaK3TCfl Ha nc nocneAOBaTenbHOCTb, 
nocTynaiOLAyfo c HacTOTOM 1,2288 MTu,. flna 
3Toro Ka>KAOMy noABMXHOMy o6-beKTy 
BbiAen^eTCfl OTAenbHafl l~IC 
nocneflOBaTenbHOCTb. 3Ta 

nocneAOBaTejibHOCTb MoweT SbiTb npucBoeHa 

TOJIbKO Ha BpeMiq ASlHHOrO Bbl30Ba jih6o 

nocTOfiHHO npucBoeHa noABM>KHOMy o6~beKTy. 
3Aecb TaKaa npucBoeHHaa l~IC 
nocneAOBaTejibHOCTb Ha3biBaeTCfl l~IC 
nocneAOBaTenbHOCTbHD aGoHeHTa. TeHepaTop 
TaKnx nocneAOBaTenbHOCTew paGoTaeT Ha 
nacTOTe 1,2288 MTu, n BbiAaeT neTbipe l~IC 
aneivieHTapHbix nocbinKH AJ~ifl Ka>KAOM 
sneMeHTapHOM nocbinKM nocneAOBaTenbHOCTH 
yoniua. 

3aTeM reHepupyeTCfi ABe KopoTKne, T.e. c 
AnnHOM 32 768, l~IC nocneAOBaTenbHOCTM. B 
AaHHOM npMMepe ocymecTBneHUfl M3o6"peTeHM?i 
Tame >Ke nocneAOBaTenbHOCTH Mcnonb3yfOTCfl b 
KaHane cba3m "cot - noABM>KHbiM o6~beKT". I~IC 
nocneAOBaTenbHOCTb nonb30BaTenfl, 
npeKpaLnaKDLLJ.a^ aneivieHTapHbie nocbinKH 
nocneAOBaTenbHOCTM yonwa, 3aTeM 
nepeKpbiBaeTcs nnn yMHO>KaeTCfl Ha Ka>KAbie 
ABe KopoTKne nc nocneAOBaTenbHOCTM. 
nonyMeHHbie ABe nocneAOBaTenbHOCTM 3aTeM 

CnOCOO"OM AByxn03ML4MOHHOCl 0a3OBOM 

MaHMnyn^mnn MOAynnpyiOT KBaApaTypHyfo napy 
CMHyconfl n cyMMnpyfOTCfi b 06114HM curHan. 

3tot curHan npoxoAMT nepe3 nonocoBon 
cjDnnbTp, npeo6pa3yeTCfl b KOHen Hyno 
paAnonacTOTy, ycnnMBaeTCfl, c|DMnbTpyeTCfl m 
M3nyHaeTCfi aHTeHHOM noABUXHOM 06-beKTa. KaK 
paHee OTMenanocb (co ccbinKOM Ha onepau,MM c 
cumanaMU b KaHane cba3h "cot - noABM>KHbiM 
o6-beKT") 3 nop^AOK onepau^M 0nnbTpau.nn, 
ycHneHMfl, npeo6pa30BaHnn nacTOTbi m 
MOAyn5qi4MM mokbt 6biTb M3MeHeH. 

B anbTepHaTMBHOM BapnaHTe npeAnaraeTca 
co3AaTb ABe pa3Hbie cf)a3bi nc KOAa 
nonb30BaTena m ncnonb30BaTb mx aha 
MOAynflu,HM AByx c|Da3 HecymHX KoneSaHHM, 
CABMHyTbix Ha 90°, He Mcnonb3ya 
nocneAOBaTenbHOCTM M3 32 768 nocbinoK. B 
ApyroM anbTepHaTMBHOM Bapi/iaHTe 

npeAnaraeTca b KaHane cba3m "noABMXHbiM 



o6"beKT - cot" McnonbsoBaTb TonbKO MOAyniiu.Mfo 
BMAa AByxn03MU,MOHHOM c£a30BOM MaHMnyn^i^MM, 
TaiOKe o6xoA^cb 6e3 kopotkmx 
nocneAOBaTenbHOCTeM. 

fln^ Kax<Aoro cnrHana npMeMHMK MMKpocoTa 

5 cjpopMMpyeT KopoTKMe nc nocneAOBaTenbHOCTM 
m nc nocneAOBaTenbHOCTb aGoHeHTa a^i^ 
Ka>KAoro CMmana, npMH^Toro ot aKTMBHoro 
noABM>KHoro o6"beKTa. C noMOLL^bfo OTAenbHbix 
Koppen^TopoB npMeMHMK KoppennpyeT 3HeprMK3 

1Q npMHfiToro CMTHana c SHeprneM Ka>KAoro 
3aKOAnpoBaHHoro Kone6aHM^. 3aTeM BbixoAHbie 
cnrHanbi Kax<Aoro Koppen^Topa Mcnonb3yfOTC?i 
caMOCTOHTenbHO ppn AewoAyn^UMM 64-pnHHoro 
3aKOAnpoBaHHoro CMmana m CBepTOMHoro 
KOAMpoBaHMfl npM noMOLHH npou,eccopa Ha 

75 ocHOBe 6bicTporo npeo6pa30BaHMa XaAaMapAa 
n fleKOAepa Ha ocHOBe anropMTMa BuTepGn. 

Ha c>Mr. 5 npMBeAeHa 6noK-cxeMa 
Teneo>OHHoro annapaTa c CDMA noABM>KHoro 
o6-beKTa. 3tot annapaT MMeeT aHTeHHy 200, 
KOTopaa nepe3 A^nneKcep 202 noAKnfOHeHa k 

20 npMeMHMKy aHanoroBbix CMmanoB 204 m k 
ycMnMTenio nepeAaBaeMOM molj^hoctm 206. 
AHTeHHa 200 m AWineKcep 202 MMeHDT 
CTaHAapTHyro KOHCTpyKU,Mfo m o6ecneHMBatoT 
oAHOBpeMeHHyfo nepeAany m npweM nepe3 
aHTeHHy. AHTeHHa 200 npMHMMaeT 

25 nepeAaBaeMbie CMmanbi m Hepe3 AnnneKcep 
202 HanpaBn^eT mx b npMeMHMK aHanoroBbix 
CMTHanoB 204. 

Ot AnnneKcepa 202 npMeMHMK 204 
npMHMMaeT paAMOCMmanbi (KOTopbie o6bNHO 

3Q HaxoAflTCfl b 850 MTu, Anana30He MacTOT) a^^ 
ycMneHMsq m npeo6pa30BaHM^ HacTOTbi c 
noHM>KeHMeM ao npoMe>KyTOHHOM nacTOTbi (l~IH - 
IF - npoMex<yTOHHafl nacTOTa). 3to 
npeo6pa30BaHMe npoM3BOAMTCfi c noMombfo 

CMHTe3aTOpOB HaCTOTbl oSbNHOM KOHCTpyKU,MM , 

35 hto no3Bon^eT HacTpaMBaTb npi/ieMHMK Ha 
nHDSyfo nacTOTy A^ana30Ha npneMa, BXOA^m,ero 
b nonHbiM Ansma30H pa6oHMX nacTOT, 
BbiAeneHHbiM Ann cotobom paAMOTenecjDOHMH. 

3aTeM CMmanbi cjDMnbTpyKOTCJi, 
AMCKpeTM3MpyfOTC5q m nocTynafOT b npneMHMKM 

40 I^MCtDpOBblX A^HHblX 210, 212 M B nOMCKOBblM 

npMeMHMK 214. rioApoGHoe onncaHMe npMMepa 
peanM3au,MM npMeMHMKOB 204, 210, 212 m 214 
npMBeASHO b [4]. 

npMeMHMK 204 ynpaBnaeT TaiOKe 
MOLU,HOCTbHD nepeAaHM noABM>KHoro o6-beKTa. 

45 flnfl 3Toro npMeMHMK 204 reHepnpyeT 
aHanoroBbiM cm rHan ynpaBneHM^ MOLAHOCTbfo, 
KOTopbiM nocTynaeT b cxeMy ynpaBneHMfi 
MOLi^HOCTbK) nepeAaHM 208. 

Ha cjanr. 5 ou,Mcj3poBaHHbiM CMman ot 

5Q npMeMHMKa 204 noAaeTCfi b u,Mc(DpoBbie 
npMeMHMKM AaHHbix 210, 212 m b noMCKOBbiPi 
npMeMHMK 214. OTMeTMM, >-ito b HeAoporoM, 
HM3KOKaHeCTBeHHOM nOABM>KHOM o6-beKTe 

MMeeTcw TonbKO oamh npMeMHMK AaHHbix, a b 
6onee KanecTBeHHbix o6"beKTax MoryT 6biTb ABa 
55 m conee npMeMHMKa, o6ecneHMBan npneM 
pa3HeceHHbix CMTHanoB. 

OU,MC)DpOBaHHblM CMTHan npOMe>KyTOHHOM 

•nacTOTbi MO>KeT coAep>KaTb cumanbi HecKonbKnx 

OAHOBpeMeHHO nOCTynMBUJMX Bbl30BOB BMecTe c 

nMnoT-CMTHanaMM Ha HecyLAePi, KOTopbie 
60 nepeAaHDTCfl KaK AaHHbiM, TaK m BceMM 
coceAHMMM coTOBbiMM aSoHeHTCKMMM y3naMM. 
npneMHMKM 210, 212 Mcnonb3yfOTCfi Ana 
Koppen^i^MM Bbi6opoK nM c cooTBeTCTByjonjeM 
nc nocneAOBaTenbHOCTbio. 

TaKa^ KoppenflUMfl npeAOCTaBnfieT 

B03MO>KHOCTb 3 KOTOpafl XOpOUJO MSBeCTHa 
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cnei^nanncTaivi no,q Ha3BaHneM "oSpaooTKa 
flaHHbix c ycuneHweivi"; OHa noBbiiuaeT 
OTHOLU9HMS cumana - noiviexa flrifi Toro cumana, 
KOTopbiM othocmtch k onpeAeneHHOM l~IC 
nocneAOBaTenbHOCTH, b to BpeMfl ksk Ana 
flpyrux ckimanoB sto OTHOLueHne He 
noBbiiuaeTCfl. 3aTewi nonyneHHbiM" 
KoppejinpoBaHHbiM curHan CMHXpOHHO 
AeTeKTupyeTCfl, Ana nero Hecymaa 
nnjioT-curHana criMwaMLLiero coTOBoro 
aooHeHTCKoro y3na Mcnonb3yeTca b KanecTBe 
onopHOM" <pazb\. nocne TaKoro AeTeKTupoBaHU^ 
BbiAaeTca nocneAOBaiejibHOCTb 

3aKOflMpOBaHHblX flaHHblX. 

B M3o6peTeHnn ncnonb3yeTCfl to cbomctbo 
l~IC nocneAOBaTejibHOCTM, KOTopoe 

oGecneMMBaeT AUCKpuMUHai^MHD cwmanoB npn 
MHoronyneBOM pacnpocTpaHeHnn. Ecjim b 
npneMHMK noABMXHoro o6"beKTa curHan 
nocTynaeT no MeHbiueM Mepe He no OAHOMy 
TpaKTy, to BpeMfl ero npneiwa GyfleT pa3HbiM. 
Pa3HOCTb 3HaHeHMti BpeiweHM npneMa 

COOTBeTCTByeT pa3HOCTM paCCTO^HUM, 

pa3AeneHHOM Ha CKopocTb pacnpocTpaHeHna 
curHana. 

Ecnn 3Ta pa3HOCTb 3HaneHMM" BpeiweHU 
6onbLue 1 mkc, to npn AHCKpMMMHai_\MM 
BbmBHTCJi pa3finHne Me>KAy TpaKTaMU 
npoxoKfleHMn curHanoB. I~lpn stom npneMHMK 
MoxeT BbiSnpaTb Me>KAy onepai4n?iMM cneweHMH 
m npneiwa CMmanoB, nocTynafomux paHbLue v\nv\ 
no3>Ke. Ecnn b TenecjDOHHOM annapaTe 
pa6oTatoT A^a npneiviHMKa, HanpuMep 210 m 212, 
to annapaT MO>KeT cneAHTb 3a AsyMfl 
He3aBncnMbiMM TpaeKTopHHMH n o6pa6aTbiBaTb 
mx CMmanbi napanneribHO. 

Pa6oTaK)LnnCi nofl KOHTponeivi 

ynpaBJinK3LL4ero npoueccopa 216 noMCKOBbiM" 
npneMHMK 214 HenpepbiBHO CKaHnpyeT 
onpeAeneHHbiCi BpeMeHHOM MHTepBan, 
3aHMMaeMbiw npuHUMaeMbiM nunoT-curHanoM 
MMKpocoTa, hto A^naeTCfl Ana BbmBneHMfi 
Apyrux nunoT-curHanoB, nocTynnBLUnx no 
ApyruM TpaKTaM. KpoMe Toro, npneMHUK 214 
M3MepaeT ypoBHH Bcex none3Hbix KoneoaHMM, 
npuHMMajom^x 3a npeAenaivin BbiAeneHHoro 
BpeivieHHoro HHTepBana, n cpaBHUBaioT mx 
ypoBHU. B ynpaBfiflfOLHnw npoi^eccop 216 
npneMHMK 214 nocbinaeT curHan, 
xapaKTepM3yjoii4MM MaKCMManbHbiM ypoBeHb 
npuH^Toro mm curHana. B npMeMHMKM 210, 212 
npoi^eccop 216 noAaeT ynpaBn^KDLUMe CMmanbi, 

nOA B03AeMCTBMeM KOTOpblX Ka>KAblM npMeMHMK 

npoM3BOAMT o6pa6oTKy OAHoro M3 caMbix 

MOLUHblX CMTHanOB. 

YnpaBn?iK)Li^MCi npoijeccop 216 coAepxMT 
reHepaTop nC nocneAOBaTenbHOCTM, KOTopbiM 
BbiAaeT l~IC nocneAOBaTenbHOCTb b 
cooTBeTCTBMM c BXOAHbiM aApecoM noABM>KHoro 
06-beKTa MnM MHAeHTMcjDMKaTopoM aSoHeHTa. 
BbixoAHaa I~IC nocneAOBaTenbHOCTb 3Toro 
reHepaTopa nocTynaeT b cxeMy 218 
o6"beAMHMTenfl pa3HeceHHbix cwrHanoB m 
BOKOAepa. nocKonbKy cm man KaHana mmkpocot - 
noABM>KHbiM o6"beKT CMeiUMBaeTCfl c nC 
nocneAOBaTenbHOCTbHD aApeca noABM>KHoro 
nonb30BaTenn, to BbixoAHOM curHan reHepaTopa 
l~IC nocneAOBaTenbHOCTM Mcnonb3yeTca Ana 
AeujMc(Dpai4MM nepeAaHHoro coTOBbiM 
a6oHeHTCKMM y3noM cumana, 

npeAHa3HaneHHoro AaHHOMy noABM>KHOMy 
aGoHeHTy, npMHeM AewHcjDpoBKa CMmana 

npOM3BOAMTCf1 T3K, K3K M B npMeMHMKe 
MMKpOCOTa. 

TeHepaTop flC nocneAOBaTenbHOCTM 



cnei4ManbHO nocbinaeT cbom cm man b ojiokm 
o6pau4eHHoro HepeAOBaHMfl m AeKOAMpoBaHMfl, 
rAe oh Mcnonb3yeTca Ana AeLUMcjDpaLjMM 
3aKOAMpoBaHHbix AQHHbix a6oHeHTa. Xotji 
onepai4M5q nepeMeujMBaHMiq paccMOTpeHa 
5 npMMeHMTenbHO k l~IC nocneAOBaTenbHOCTM, 
OMeBMAHO, hto mo>kho ncnonb30BaTb m ApyrMe 
cnoco6bi nepewieiuMBaHMn AaHHbix, b tom HMcne 

H XOpOLUO M3BeCTHbie. 

BbixoAHbie CMTHanbi npMeMHMKOB 210, 212 
1Q nocTynafOT b 6noK 218, coAe p>Ka m m m 
o6"beAMHMTenb pa3HeceHHbix CMmanoB m 
AeKOAep. Bxoa^lamm b ojiok 218 o6-beAHHMTenb 
pa3HeceHHbix CMrHanoB TonbKO KoppeKTMpyeT 

CMHXpOHM3aL\MIO AByX nOTOKOB npuHMMaeMbix 
3H3KOB ATlfl MX BbipaBHMBaHMS M O&beAMHeHMfl. 

75 3Ty AononHMTenbHyMD onepau,MH3 mo>kho 
BbinonHflTb yMHO>KeHMeM AByx noTOKOB Ha 
HMcno, cooTBeTCTByfomee OTHOCMTenbHbiM 
ypoBHAM CMrHanoB 3tmx noTOKOB. 3Ty onepauMra 
mo>kho pacciwaTpMBaTb KaK MaKCMMyM Toro, HTO 
MO>KeT o6-beAMHHTenb pa3HeceHHbix CMmanoB. 

20 3aTeM nonyneHHbiM noTOK o&beAMHeHHbix 
CMrHanoB ASKOAMpyeTca A^KOAepoM c npflMbiM 
McnpaBneHMeM olum6ok (FEC), KOTopbiM TaioKe 

HaXOAMTCfl B 6nOKe 218. OSbMHblM L^MCjDpOBblM 

LUMpoKononocHbiM ycTpoPicTBOM Ana pa6oTbi b 
nonoce nacTOT MOAynMpyramMX CMmanoB 
25 aBnaeTCfl l\mc)dpobom BOKOAep. B CMCTeivie CDMA 
MO>KHO ncnonb30BaTb BOKOAepbl pa3Hbix TUnOB. 

BnoK 220 AJ~ifl pa6oTbi b nonoce nacTOT 

MOAynMpyiOLAMX CMTHanOB COA©P>KMT L^MCjDpOBOM 

BOKOAep (He noKa3aH), KOTopbiM MO>KeT pa6oTaTb 
3Q Ha pa3Hbix HacTOTax. BnoK 220 Mcnonb3yeTCfi 
T3K Ke KaK MHTepcjDeMC C TenecjDOHHOM Tpy6KOM 
MnM KaK cpeACTBO conpa>KeHMfl Ana ApyrMX 
nepMcpepuMHbix ycTpoMCTB. B 6noKe 220 Moryr 
pa6oTaTb BOKOAepbl pa3Hbix TMnoB. BnoK 220 
nepeAaeT nonb30BaTenK) MHcjDopMai^noHHbie 
35 CMTHanbi cornacHO AaHHbiM, nonyHeHHbiM ot 
6noKa 218. 

B KaHane cbh3m "noABM>KHbiM o6"beKT - 
mmkpocot" o6bNHO a6oHeHT nepe3 TenecjDOHHyio 
Tpy6«y nepeAaeT aHanoroBbie peneBbie 
CMTHanbi, KOTopbie BBOAflTca b 6noK 220. 3tot 

40 6noK coAep>KMT aHanoro-L|Mcf)poBOM 

npeoGpa30BaTenb (Aljn - ADC), KOTopbiM 
aHanoroBbiM c^man npeACTaBnneT b l^mc^pobom 
cjDopivie. Oi^McjDpoBaHHbiM CMman noAaeTca b 
I4Mc)dpobom BOKOAep, rAe oh KOAMpyeTca. 
BbixoAHOM CMman BOKOAepa nocTynaeT b cxeiviy 

45 KOAMpoBaHMa c npaMbiM McnpaBneHMeM olumook 
(FEC, He noKa3aHa), KOTOpaa McnpaBnaeT 
olum6km. B npMMepe ocymecTBneHMa 
M3o6peTeHM?i KOAMpoBaHMe c McnpaBneHMeM 
OLUM60K npoM3BOAMTca b 6noKe CBepTOHHoro 

5Q KOAMpOBaHMfl. M3 6nOKa 220 Ol^MCjDpOBaHHblM 

3aKOAM poBaHH bi m cm man nocTy naeT b 
MOAyn^Top nepeAaTHMKa 222. 

MoAynflTop nepeAaTHMKa 222 CHanana 
nepeAaBaeMbie AaHHbie KOAMpyeT c noMOLAbfo 

C|DyHKI4MM yOJlLUa, a 3aTeM 3aKOAMpOBaHHblM 

55 CMman MOAynMpyeT riC CMmanoM Hecym.eM, nC 
nocneAOBaTenbHOCTb KOToporo Bbi6MpaeTca b 

COOTBeTCTBMM C npMCBOeHHOM An?1 Bbl3QBa 

aApecHOM cjDyHKi^MM. riC nocneAOBaTenbHOCTb 
saAaeTcn ynpaBnafOLAMM npoL^eccopoM 216 Ha 

OCHOB3HMM 3anpOCa Bbl30Ba, KOTOpbIM 

60 nepeAaeTca coTOBbiM a6oHeHTCKMM y3noM m 
AeKOAMpyeTca npMeMHMKaMM 210, 212 m 
ynpaBnafOLAMM npoueccopoM 216. B KanecTBe 
anbTepHaTMBbi otmctmm, hto ynpaBnajoLUMM 
npoi^eccop 216 MoxeT 3aAaTb riC 
nocneAOBaTenbHOCTb npM cooTBeTCTBytou^eM 
noAroTOBKe coTOBoro a6o h e h tcko ro y3na. 



ynpaBJiflHDLUMM npoLjeccop 216 BbiAaeT nc 
MHcjDopMau.noHHyfo nocjieAOBaTeribHOCTb b 
MOAyn^Top nepeflaTHMKa 222 h b npneMHHKH 
210, 212 A-Tia AeKOAnpoBaHMfl Bbi30Ba. 

BbixoAHOM cnrhian MOAynaTopa nepeAaTHHKa 
22 nocTynaeT b cxeMy ynpaBneHna Mou^HOCTbKD 
nepefla^M 208. MoLUHOCTb nepeflaBaeivioro 
CHmana perynnpyeTca aHanoroBbiM cnmanoM 

ynpaBJieHMfl MOLAHOCTbK), KOTOpblH BblflaeTCfl 
npHSMHMKOM 204. YnpaBnaiOLAHe 6HTbl, 

nepeAaBaeMbie mhkpocotom b bha© KOMaHAbi 
perynnpoBaHHa molahocth, ob~pab~aTbiBaK>Tca 
npHBMHHKaMH 210, 212. no KOMaHAe 
perynnpoBaHHa molahocth ynpaBnaHDLAHH 
npoi^eccop 216 3aAaeT ypoBeHb molahocth 
nepeAa^H noABH>KHoro o6"beKTa. I~Ioa 

B03AefiCTBHeM 3TOM KOMaHAbi ynpaBJ13K3LL^MM 

npoi^eccop 216 BbiAaeT i^ncjDpoBOH cnn-ian 
perynnpoBaHHa molahocth, KOTopbiH nocTynaeT 
b cxeMy 208. Boriee noAPoSHoe onncaHne 
B3anMOAencTBHH npneMHHKOB 210, 212 n 214, 
ynpaBnaioLAero nponeccopa 216 n cxeMbi 
ynpaBneHna MOLAHOCTbfo nepeAann 208 npH 
perynnpoBaHHH ypoBHa molahocth npnBeAeHO b 
[4]- 

CxeMa ynpaBneHna MomHOCTbfo nepeAaHH 
208 nocbinaeT MOAynnpoBaHHbin cnman 
perynnpoBaHHa molahocth b ycnnnTenb 
molahocth 206. 3tot ycnnnTenb ycHJiHBaeT n 
npeo6pa3yeT cnman nM b paAHoenman npn 
noMOLAM CMeujHBaHMfl BXOAHoro cnmana c 
BbixoAHbiM cnmanoM cnHTe3aTopa nacTOTbi, 

KOTOpblH H yCTaHaBJIHBaeT COOTBeTCTByHDUJ.yiO 

nacTOTy KOHeHHoro cm man a. BnoK 206 coflep>KMT 
ycnnnTenb, KOTopbiH ycnnnBaeT MOLAHOCTb ao 
OKOHHaTenbHoro BbixoAHoro ypoBHa. 
ripeAHa3HaHeHHbm k nepeAane CMman H3 
ycnnnTena 206 nocTynaeT b AnnneKcep 202, 
KOTopbiti HanpaBnaeT cnman b aHTeHHy 200 Ana 
nepeAann b mmkpocot. 

Mto KacaeTca nepeAann cnmana 
noABM>KHbiM oGbeKTOM, to aHanoroBbin peneBon 
cnman noABH>KHoro aSoHeHTa CHanana 
npoxoAHT nepe3 LjnabpoBOH BOKOAep. BbixoAHon 
ckiman BOKOAepa nocneAOBaTenbHO 

noABepraeTcn CBepTOH Hoiwy KOAnpoBaHHio c 
npaMbiM ncnpaBneHneM oluho~ok (FEC), 
KOAMpyeTcs 64-pnHHoPi opToroHanbHon 
nocneAOBaTenbHOCTbK) n MOAynnpyeTca l~IC 
cnmanoM HecyiAen. 64-pnHHaa opToroHanbHaa 
nocneAOBaTenbHOCTb reHepnpyeTca 

KOAHpyMDLAMM yCTpOHCTBOM (KOAepOM) C|DyHKI4HH 

Yonwa. 

Sto ycrpoPicTBO ynpaBnaeTca rpynnon H3 
LuecTM nocneAOBaienbHbix abohhhux pa3paAOB, 

KOTOpbie BblAaHDTCfl CBepTOHHbIM KOAepoM c 

npaMbiM ncnpaBneHneM oi±jh6ok. Tpynna H3 
LuecTM ABOMHHbix pa3paAOB onpeAenaeT, KaKaa 
M3 64 B03MO>KHbix nocneAOBaTenbHOCTen Yonuja 
6yAeT nepeAaBaTbca. nocneAOBaTenbHOCTb 
yonnia coAepxnT 64 6nTa. nosTOMy nacTOTa 
cneAOBaHHfl "aneMeHTapHbix nocbinoK" YonLua 
Aon>KHa 6biTb 9600 • 3 • (1/6) • 64 = 307 200 
fu, npH CKopocTM nepeflaHM A^HHbix 9600 6mt/c. 
B KaHane cbesh "noABHXHbin oo~"beKT - 

MMKpOCOT" 00~blHHaa KOpOTKaa \1C 

nocneAOBaTenbHOCTb ncnonb3yeTca bo Bcex 
HecyLA^x peneBbix cnmanoB, a KOAnpoBaHne 
aApeca nonb30BaTena npon3BOAHTca c 
noMOLAbHD reHepaTopa I1C nocneAOBaTenbHOCTH 
b ycTpoMCTBe a^oHeHTa. I~IC 

nocneAOBaTenbHOCTb a6oHeHTa npeAHa3HaneHa 

TOnbKO Anfl CBfl3M C nOABM>KHblM 06"beKT0M B 

TeneHMe no MeHbLLieM Mepe Bcero BbisoBa. I~IC 
nocneAOBaTenbHOCTb ycTpowcTBa a6oHeHTa 



noABepraeTCfl onepai^MM "MCKnioHafOLAee HJ1M" c 
o6biHHbiMH nc nocneAOBaTenbHOCTb mm, AnnHbi 
KOTopbix, onpeAenaeMbie 32 768 nocbinKaMM, 
yBennneHbi ao MaKcuiManbHOM atiuhn 
nocneAOBaTenbHOCTH nuiHe^Horo CABwroBoro 
6 perMCTpa. 

3aTeM Ka>KAbiPi nonyneHHbiM ABOMHHbiM 
ckirHan MOAynnpyeT KBaApaTypHyto HecymyKD 

CnOCOSOM AByxn03MI4H0HH0M C)3a30B0M 

MaHnnynflL\nn, cnrHanbi cyMMkipyfOTC^ Ana 
1Q nonyneHHfl nonHoro CMmana, npoxoAHT nepe3 
nonocoBoPi c£nnbTp n npeo6pa3yKDTCb b 
BbixoAHyfo npoivie>KyTOHHyHD nacTOTy. B npMMepe 
ocyLAecTBneHM^ M3o6peTeHMfl nacTb onepai^MH 

CjDMnbTpai^HH npOH3BOAMTC?1 C nOMOLUbK) 
L|MCf)pOBOrO C(DMnbTpa C KOHeHHOM HMnynbCHOM 

75 xapaKTepMCTMKOM (FIR), nepe3 KOTopbiM 
npoxoAHT nocneAOBaTenbHOCTb BbixoAHbix 

ABOHHHblX pa3p?1AOB. 

3aTeM BbixoAHOMy en many MOAynaTopa 
3aAaeTca MOLAHocTb, KOTopaa onpeAe/ifleTCfl 
cumanaMU i^HcjDpoBoro ynpaBnaioLAero 

20 npoueccopa h npHeMHHKa aHanoroBbix 
cnrHanoB; 3aTeM cnmanbi MOAynaTopa 
npeo6pa3yjoTca b paAnonacTOTHbie Kone6aHna 
nyTeM CMeiuHBaHMfl mx c CMmanaMM 
cnHTe3aTopa nacTOTbi, KOTopbiw n 3aAaeT 
OKOHHaTenbHyfo BbixoAHyra nacTOTy. IIotom 

25 BbixoAHbie cnrHanbi ycnnnBafOTca ao 
Heo6xoAMMoro ypoBH^ n nepe3 A^nneKcep 
nocTynaeT b aHTeHHy a^s nepeAann. 

B MOAynflTope nepeAaTHMKa 222 
noABM>KHoro o6~beKTa i^McjDpoBbie AaHHbie M3 

3Q L^ncjDpoBOM cxeMbi c nonocoM nacTOT 
MOAynnpynoLAMX cnrHanoB b ycTponcTBe 
aSoHeHTa nocTynaioT b KOAep. B npnMepe 
ocyLAecTBneHi/m nsoGpeTeHna 3tot KOAep 
npon3BOAHT CBepTOHHoe KOAMpoBaHne, 
KOAnpoBaHne GnoKOB A^HHbix n KOAnpoBaHne 

35 cjDyHKU.nn Yoniua. KpoMe Toro, MOAyn^Top 
nepeAaTHnKa coAepxnT reHepaTop nc 
nocneAOBaTenbHOCTH, KyAa nocTynaeT aApec 
noABM>KHoro o6"beKTa, b cootbotctbhh c 
KOTopbiM onpeAenaeTca nc 
nocneAOBaTenbHOCTb. 3tot reHepaTop b 

40 ycTpoCiCTBe a6oHeHTa BbiAaeT oco6yio 
42-pa3p^AHyfo nocneAOBaTenbHOCTb, o KOTopon 
roBopnnocb npnMeHMTenbHO k MMKpocoTy. 
flpyrajR oco6eHHOCTb 3Toro reHepaTopa, KOTopaa 
xapaKTepHa Ana Bcex reHepaTopoB l~IC 
nocneAOBaTenbHOCTen b ycTponcTBax 

45 ao~OHeHTOB, - gto npkiMeHeHne MacKn Ana 
reHepauMn BbixoAHOM nc nocneAOBaTenbHOCTH 
acoHeHTa. HanpMMep, b ycTponcTBe 
nonb30BaTena npnMeHaeTca 42-pa3paAHaa 
MacKa, Ka>KAbiM 6mt KOTopofi noABepraeTca 

5Q onepai^nn "ncKntonajoLAee MJ1M" c BbixoAHbiM 
6mtom Kax<Aoro perncTpa ns rpynnbi CABnroBbix 
perncTpoB, o6pa3yroLAnx reHepaTop nc 
nocneAOBaTenbHOCTH. flaHHbie, nonyneHHbie 
nocne MacKHpoBaHna m onepai^MM 
"HCKnhDHaHDLnee HUM", KOTopbiM noABepraeTca 

55 6ht CABnroBoro perncTpa, CHOBa noABepraeTca 
tom xe onepai_|nn. B pe3ynbTaTe BbiAaeTca nc 
nocneAOBaTenbHOCTb yKa3aHHoro reHepaTopa, 
KOTopaa n ncnonb3yeTca KaK l~IC 
nocneAOBaTenbHOCTb a6oHeHTa. 

MoAynaTop nepeAaTHMKa 222 coAep>KHT 

60 reHepaTopbi nc nocneAOBaTenbHOCTew, 
KOTopbie BbiAafOT nocneAOBaTenbHOCTH PN| m 
PNq, m Bee ohh Hcnonb3yfOTca b noABH>KHbix 
o6"beKTax. B npnMepe ocyLAecTBneHHa 
M3o6peTeHna l~IC nocneAOBaTenbHOCTH - sto 
nocneAOBaTenbHOCTH co CMeiAeHHbiMH HynaMH, 
KOTopbie Hcnonb3yioTca b KaHane "mhkpocot - 
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nOflBH>KHblM 06-beKT". 

B npMMepe ocymecTBneHMfl M3o6peTeHMfl b 
KaHane cba3m "noABM>KHbiM o&beKT - cot" npn 

CBepTOHHOM KOAHpOBaHUM CKOpOCTb 

KOAnpoBaHMfi r = 1/3, a orpaHUMeHne no AnuHe 
K = 9. TeHepaTopbi koaob mmgkdt cnefly fondue 
xapaKTepucTWKn: G 1 = 557 (BOCbMnpuHHbiM), 
G 2 = 663 (BOCbMnpuMHbiCi) M G 3 = 711 

(BOCbMMpUHHbM). KaK H B KaHa/ie CB33I/1 "COT - 

noflBH>KHbiM o6-beKT", npuiMeH^eTCfi noBTopeHne 
KOfla atia cornacoBaHMfl neTbipex pa3Hbix 
CKopocTeM nepeAaHM AaHHbix BOKOflepoM 
KaflpaMM A-nnTenbHOCTbfo 20 mc. 

B omuMMe ot KaHana "mmkpocot 
noABH>KHbiM o6"beKT" noBTopfieMbie 3H3km KOfla c 
hm3kmm ypoBHSM MOL14HOCTM He nepeAaioTCfl. C 
HOMMHanbHbiM ypoBHeM molu,hoctm nepeAaeTca 

TOJIbKO OAHH KOAOBbIM 3HaK nOBTOpfleMOM 

rpynnbi. 

B 3aKJ1K)HSHMe OTMeTMM, HTO B A^HHOM 

npniviepe ocyinecTBneHMfl M3o6peTeHna 
noBTopeHne KOAa npMMeHfleTca TOJibKO KaK 
B03MO>KHafl onepaL^n, HTo6bi npncnoco6kiTb 
cxeMy 3aflaHHfl nepeMeHHOM ckopogtm 
nepeAaHM AaHHbix k cxeivie nepeAOBaHMS n 
MOflynfii4nn , KaK 06 stom 6yAeT CKa3aHO HM>Ke. 

B KaHane cba3m "noABM>KHbiM o6~beKT - cot" 
paooTaeT ojiok nepeAOBaHMfl, KOTopbiM 3aAaeT 
MHTepBaribi b 20 mc, tohho paBHbie 
AnnTeribHOCTM KaApa BOKOAepa. Hucno KOAOBbix 
3HaKOB b MHTepBane 20 mc (npM ckopocth 
nepeAaHM AaHHbix 9600 6ht/c m ckopocth 
KOAnpoBaHMfl r = 1/3) paBHO 576. 

BBeAeM napaMeTpbi N n B; b MaTpni^e onoKa 
nepeAOBaHna cooTBeTCTBeHHO hucjio phaob N = 
32, a Hucno kojiohok B = 18. B MaTpMi4y naMHTM 
6noKa nepeAOBaHMfl KOAOBbie 3HaKM 
3anncbiBafOTca pnqaMM, a CHMTbiBaiOTCfl M3 

KOJIOHOK. 

Bma MOAynsi^HM - 64-pnHHaa opToroHanbHaa 
nepeAana AMCKpeTHbix AaHHbix. HHane roBopa, 
MepeAyKJLi^necfl 3H3KM KOAa o6"beAMHfliOTCfl b 
rpynnbi no 6 3HaKOB aha Bbi6opa OAHoro M3 64 
He3aBncnMbix Korie6aHnti. YKa3aHHbie 
Kone6aHMfl - 3T0 Te cjDyHKU.nn YojiLua, KOTopbie 
Mcnonb3yK)TC5R KaK nepeKpbiBajoLi^Me 
nocneAOBaTejibHOCTM b KaHane cba3m "cot - 
noABM>KHbiCi o6-beKT". 

BpeMeHHoCi HHTepBan MOAynsRi^nn AaHHbix 
paBeH 208,33 mkc m CHMTaeTca MHTepBanoM 
3HaKa cjDyHKi^MH Yoniua. I~lpn CKopocTM 9600 
6ht/c MHTepBan 208,33 mkc cooTBeTCTByeT AByM 
MHcjDopMai4kioHHbiM pa3p?iAaM M GKBUBaneHTeH 6 

KOAOBbIM 3H3K3M npM CKOpOCTM nepeAaHM 3TMX 

3HaKOB 28800 3HaKOB/c. HHTepBan 3HaKa 
cf)yHKi4nn yoniua penmen Ha 64 OAMHaKOBbix 

BpeMeHHblX MHTepBana, KOTOpbie COOTBeTCTByhOT 

sneMeHTapHbiM nocbinKaM Yoniua, npuneM 
BpeMfi AJi^TenbHOCTH Ka>KAOM nocbinKM paBHO 
208,33 : 64 = 3,25 mkc TorAa nacTOTa 
cneAOBaHMfl sneMeHTapHbix nocbinoK Yoniua 
6yAeT paBHa 1 : 3,25 mkc = 307,2 Kl~i4. 
riocKonbKy pacLUMpeHne b o6omx KaHanax 

CMMMGTpMHHOG V\ npOMCXOAMT C HaCTOTOM 1,2288 

MTI4, to Ha aneMeHTapHyio nocbinxy Yoniua 
npuxoAHTca pobho neTbipe l~IC oneMeHTapHbie 
nocbinKM. 

B KaHane cba3H "noABM>KHbiM o6"beKT - cot" 
wcnonb3yioTCfl Bcero Tpn reHepaTopa flC 
nocneAosaTenbHOCTeM: cnennanbHbii?i 
42-pa3p?iAHbi[?i reHepaTop l~IC 

nocneAOBaTenbHOCTH b ycTpowcTBe a6oHeHTa n 
ABa 15-pa3p?iAHbix reHepaTopa l~IC 
nocneAOBaTenbHOCTePi atia KaHanoB I v\ Q. 
flocne ocoSom onepai4nn pacujupeHnyi b 



ycrpoficTBe a6oHeHTa nponcxoA^T 

pacT^rMBaHne curHana npn noMOLu,M QPSK, KaK 
3to AenaeTca b KaHane cb?13m "cot - noABUKHbiM 
o6-beKT". B OTnuHne ot 3Toro KaHana, rAe 
Ka>KAbiM ceicrop nnn cot HASHTHcjDni4MpyeTC5q 
5 onpeAeneHHbiMn nocneAOBaTenbHOCTAMM 

ATIMHOM 2 15 , 3AeCb BCe nOABM>KHbie 06"beKTbl 

nonb3yK)TC^ OAMHaKOBbiMM l~IC 

nocneAOBaTenbHOCT^MH I n Q. 3tm l~IC 
nocneAOBaTenbHOCTH - nocneAOBaTenbHOCTH co 

10 CMemeHHbiMM HynaMM, KOTopbie npuMeHaioTCfi b 
KaHane "cot - noABH>KHbifi o6-beKT" b KanecTBe 
nocneAOBaTenbHOCTew nunoT-CMmanoB. 

B KaHane cba3h "mmkpocot - noABHWHbifi 
o6-beKT" npMMeH^eTCfl noBTopeHne KOAa m 
MacujTa6MpoBaHMe 3HeprMM atia cornacoBaHM^ 

15 nepeMeHHbix CKopocTeM BOKOAepa. B KaHane 

CBA3M "nOABH>KHblM 06"beKT - MMKpOCOT" 

npMMeH?ieTCfi Apyraa onepai^Mfl Ha ocHOBe 
naKeTHOM nepeAa'-in AQHHbix. 

BoKOAep BbiAaeT MHc(DopMai4Mio c neTbipbMfi 
pa3HbiMM CKopocTflMM 9600, 4800, 2400 m 1200 
20 6mt/c npn AnMTenbHOCTM KaApa 20 mc, KaK m b 
KaHane cba3M "cot - noABM>KHbiM o6-beKT". B 
CBepTOHHOM KOAepe MHcj3opMai4MOHHbie pa3p^Abi 

KOAMpyK)TC51 CO CKOpOCTbK) r — 1/3, a KOAOBbie 

3H3KM noBTop^ifOTC^ 2, 4 m 8 pa3 npM Tpex 
MeHbLUMX CKopocT?ix nepeAaHM. TaKMM o6pa30M, 
nocToaHHaa CKopocTb nepeAaHM AaHHbix paBHa 
28800 3HaKOB/c. 

riocne onepau,MM KOAMpoBaHM^ KOAOBbie 
3H3KM nepeAyioTCfl b 6noKe nepeAOBaHna, 

KOTOpbIM OXBaTblBaeT TOHHO oamh KaAP 
30 BOKOAepa MnM 20 mc CBepTOHHbiM KOAep 
Ka>KAbiM 20 mc BbiAaeT 576 KOAOBbix 3HaKOB, 

npMHeM HeKOTOpbie M3 HMX MOryT nOBTOpflTbCfl. 

KaAP BOKOAepa AnnTenbHOCTbho 20 mc 
AenMTCfl Ha 16 ynacTKOB no 1,25 mc. 

Pa3pflAHOCTb 3H3KOB B KaHane "nOABM>KHblM 

35 o&beKT - cot" TaKOBa, hto b Ka>KAOM ynacTKe 
noMem,aioTCfl 36 koaobnx 3H3kob co CKopocTbio 

28800 3HaKOB/C, HTO GKBMBaneHTHO 6 3H3K3M 

Yonuja npM ckopoctm 4800 3HaKOB/c. EcnM 
CKopocTb nepeAaHM b ABa pa3a MeHbLue, t. e. 
4800 6mt/c, to ynacTKM o6-beAMH^iOTC^ b 8 

40 rpynn, b K3>kaom M3 KOTopbix coAep>KMTC^ ABa 
ynacTKa. Ecnn CKopocTb b neTbipe pa3a MeHbiue, 
t. e. 2400 omt/c, to ynacTKM o6"beAMH^fOTCfl b 
4 rpynnbi, b Ka>KAOM M3 KOTopbix coAep>KMTCfi 4 
ynacTKa, m, HaKOHei^, ecnM CKopocTb nepeAaHM 

45 b 8 pa3 MeHbLue, T.e. 1200 6mt/c, to ynacTKM 
oS-beAMHjqioTCfl b 2 rpynnbi no 8 ynacTKOB b 

Ka>KAOM. 

A-n^ MHMI4M3I4MM Bbl30Ba nOABM>KHblM O^-beKT 

AonxeH MMeTb cpeACTBa CMTHanM3ai4MM , 
no3Bon?ifOLL^Me npepBaTb CBfi3b c ApyroM 

gO CMCTeMOM npM nOMOLi^M COTOBOrO aSOHeHTCKOTO 

y3na. B KaHane cbhsm "noABM>KHbiM o6iDeKT - 
mmkpocot" BQ3MO>KHbiM cnoco6oM AQCTyna 
MO>KeT 6biTb ALOHA. llpM 3tom npMMepHaa 
CKopocTb nepeAaHM b 6MTax no o6paTHOMy 
KaHany paBHa 4800 6mt/c. Pa3pematom,MM 
55 AOCTyn k KaHany naKeT AaHHbix coAepxMT 
3aronoBOK m nocneAytoLuyio MHc^opMai^MHD. 

B ashhom npMMepe ocymecTBneHMfl 
M3o6peTeHM5q Afi^Ha 3aronoBKa - gto i^enoe 
HMcno, KpaTHoe KaApaM AnMTenbHOCTbto 20 mc, 
m npeACTaBnaeTca napaMeTpoM BMAa 

60 CeKTOp/COT 5 KOTOpbIM nOABM>KHblM Og-beKT 

npMHMMaeT b oahom M3 coo6LL4eHMM KaHana 
CTpaHMHHOM naMATM. riocKonbKy npMeMHMKM 
coTa Mcnonb3yioT 3aronoBKM Ana onpeAeneHMfl 
3aAep>KKM npM pacnpocTpaHeHMM, to AaHHbiM 
cnoco6 nosBonaeT A^MHy saronoBKa MeH^Tb 
mcxoa^ M3 paAMyca coTa. I~IC koa ycTpoMCTB 
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a6oHeHTOB, KOTopwi/i npuMeH^eTCfl atia flocTyna 
k KaHany, nw6o npeflBapnTenbHO KOMnoHyeTca, 
nn6o nepeAaeTC^ b noflBH>KHbie 06-beKTbi no 
KaHany CTpaHMHHOM naMATH. 

I~lpn nepe,qaMe 3aronoBKa xapaKTepucTMKH 

MOAyJ1fll4HM nOCTOflHHbl l/l HeM3MeHHbl. 

rip^MeHfleMoe Ana nepeAaHM 3aronoBKa 
opToroHaribHoe KoneoaHMe cooTBeTCTByeT 
cjDyHKUMM Yoniua, cc-AepwaLAefi TonbKO Hynw, T.e. 

W 0 . OTM8TMM , HTO BBOA B CBepTOHHbIM KOflep 

TonbKO HyneM" npuBOAUT k reHepai^nn Hy>KHoro 
KOJie6aHna w 0 . 

PaapeujafoiAMM AOCTyn k KaHany naKeT 

AaHHblX MO>KGT COAep>KaTb OAMH HJ1H MaKCMMyM 

ABa KaApa A^iMTenbHOCTbio 20 mc. 
KoAnpoBaHne, nepeAOBaHne m MOAynflu,MH 
AaHHbix BbiGpaHHoro KaHana npon3BOAMTCfl TaK, 
KaK 3to p,enaejcn npn paooTe c AaHHbiMM 
peneBoro KaHana, KOTopbM nepeAaeT 
MHcjDopMai^HK) co CKopocTbio 4800 6"ht7c. 
Pa3nn^ne Me>KAy hmmh b tom, hto He 
npniweHfleTCfl naKeTHaa nepeAana a^hhux m 
nepeAafOTca Bee KOAOBbie 3HaKH. 

B npniviepe ocyLnecTBneHna i/i3o6peTeHkm 
yKa3aHHoe OTHOiueHne ceKTop/coT TpeoyeT, 
HTo6bi noABH>KHbie o6~beKTbi nepeAaBann 
3aronoBOK AJiMTenbHOCTbio 40 mc, a Ann 
cooo"LAeHMfl o 3anpoce KaHana TpeoyeTca oamh 
KaAP- nono>KMM, hto N p - nucno KaApoB 
3aronoBKa, K - KonnnecTBO MHTepBanoB no 20 
mc, CHMTa^ ot 3aAaHHoro Hanana OTcneTa 
BpewieHH. TorAa noABUXHbie o6"beKTbi MoryT 
HanaTb nepeAany no BbiAeneHHOMy KaHany 
nnujb TorAa 3 KorAa cnpaBeAnnBO ypaBHeHne (K, 
N p + 2) = 0. 

CpaBHMBaa A^HHbiM BapnaHT c APyrnMM 

CUCTeMaMU CBA3M, OTMeTMM, HTO 3Aecb 

B03MO>KHbi nepecTaHOBKM pa3nMHHbix onepau,MM 
KOAMpoBaHns c McnpaBneHneM oljjm6ok, 
nocneflOBaTenbHOCTM onepai4MW 
opToroHanbHoro KOAnpoBaHun \a l~IC 
KOAMpoBaHun, HToSbi ynyniuMTb paooTy 

CUCTeMbl. 

OnucaHHbie Bbinie npeAnoHTMTenbHbie 
BapnaHTbi noivioryT cnei4nanncTaivi b stow 
ocnacTM TexHMKH Bocnonb30BaTbc?i 
M3o6peTeHneM. B npniviepe ocyLi^ecTBneHUfi 
M3o6peTeHna cneL^nanncTbi MoryT AOCTaTOHHO 

npOCTO BHBCTM pa3nMHHbie M3MeHeHMfl, a 

paccMOTpeHHbie o6u\v\e npMHL^nbi mo>kho 
ncnonb30BaTb b Apyrux BapwaHTax. 

M3o6peTeHne He orpaHnneHO paMKaivin 
npuBeAeHHbix BapnaHTOB n MoxeT HaMTH caivioe 
LunpoKoe npnivieHeHne TaM, rAe mo>kho 
ncnonb30BaTb npnHU,nnbi n HOBbie 
paccMOTpeHHbie oco6eHHOCTH cucTeMbi cba3h. 

OopMyna M3o6peTeHnsi: 

1 . CucreMa CBfi3n c KonneKTMBHbiM 
AOCTyn om \a koaobum pa3AeneHMeM KaHanoB 
CflMA, coAep>KaLL^ajR MHOKecTBO a6oHeHTCKMX 

yCTpOMCTB M MHO>KeCTBO 6a30BblX CTaHLJMM, 

ncnonb3yHDLUMX cumanbi CflMA n MMeioLAMX 
aHTeHHyhD CMCTeMy, oTnuHaHDLAaficfi TeM, hto 
aHTeHHa^ cucTeivia coAep>KMT MHOxecTBO 
pa3HeceHHbix aHTeHH, cpeflCTBa pacnpeAeneHMfl 
cumanoB, BbinonHeHHbie c B03MO>KHOCTbio 
nepeAann curHanoB CflMA Mex<Ay 6a30BoCi 
CTaHi4nei?i m pa3HeceHHbiMH aHTeHHaMM, n 
MHO>KecTBO cpeACTB 3aAep>KKM, BbinonHeHHbix c 
B03MO>KHOCTbK) cjDopMnpoBaHMfl onpeAeneHHbix 
BpeivieHHbix 3aAep>KeK, npuneivi yKasaHHbie 
pa3HeceHHbie aHTeHHbi coeAMHeHbi nepe3 
cpeACTBa pacnpeAeneHH?i curHanoB c 
COOTBeTCTByKJLL^MMM cpeACTBaiwn 3aAep>KKM \A 



nocneAOBaTenbHO noAKnfoneHbi nepe3 cpeACTBa 
pacnpefleneHU^ curHanoB k 6a30BOM CTaHnnn. 

2. CucreMa no n.1 , OTnnnaioLnafic?i TeM, hto 
cpeACTBa pacnpeAeneHns cumanoB BbinonHeHbi 
b BHAe nepeAajoii^eM Ka6enbHoCi ceTH, 

5 o6ecneHMBajoLnew nocneAOBaTenbHoe 

coeAHHeHne pa3HeceHHbix aHTeHH, a TaioKe 
noAKnKDHeHne nepBoti H3 pa3HeceHHbix aHTeHH k 

6a30BOM CTaHUMM. 

3. CucTeMa no n.2, OTnunafOLnancfl TeM, hto 
1Q curHanbi CBfi3H CflMA qbopMnpyfOTCfl c 

noMOLAbto LiinpoKononocHoPi MOAyn^u,nn b 
cooTBeTCTBMM c nceBAOcnynaCiHbiM 

paCLJJMpfllOLAMM KOAOM, COA© P>K3 U4 M M 

MHAMBMAyanbHyK) nocneAOBaTenbHOCTb 
ABOUHHbix aneMeHTapHbix nocbinoK, KaKAafl H3 

75 KOTopbix MMeeT npeAsapnTenbHo 

onpeAeneHHyto AnnTenbHOCTb, npwneM 
cpeACTBa 3aAep>KKM coAep>KaT MHO>KecTBO 
sneMeHTOB 3aAep>KKM, pacnono>KeHHbix b 
KaSenbHOM ceTH Me>KAy coceAHUMM 
coeAHHeHHbiMH Apyr c ApyroM pa3HeceHHbiMM 

20 aHTeHHaMM, n Ka>KAbiM aneMeHT 3aAep>KKM 
3aA©P>KMBaeT ckirHanbi CflMA no MeHbLuew Mepe 
Ha BpeMJi, cooTBeTCTByHDLL^ee AnnTenbHOCTH 
oahom sneMeHTapHOM nocbinKM. 

4. CucTeMa no n.1, OTnunafOLAaaca TeM, hto 
Ka>KAajR H3 pasHeceHHbix aHTeHH HMeeT 

25 npeABapwTenbHO onpeAeneHHyio A^arpaMMy 
HanpaBneHHOCTM, npuneM aHTeHHbi 

pacnono>KeHbi c B03Mo>KHOCTbK) nepeKpbiTMfl mx 
AnarpaMM HanpaBneHHOCTH. 

5. CucTeMa no n.4, OTnunaioLAafic^ TeM, hto 
3Q pa3HeceHHbie aHTeHHbi pacnono>KeHbi c 

B03MO>KHOCTbK) nonHoro nepeKpbiTH?! mx 
AnarpaMM HanpaBneHHOCTM. 

6 CucTeMa no n.1 , OTnunafOLnaaca TeM, hto 
cpeACTBa pacnpeAeneHi/m curHanoB coAep>KMT 
MecTHyw aHTeHHy, sneKTpunecKH coeAMHeHHyio 
35 c 6a30B0M CTaHL^efi, m mho>kbctbo yAaneHHbix 

pa3HeceHHblX aHTeHH, CBf13aHHblX C MeCTHOM 

aHTeHHoCi aneKTpoMamnTHbiM M3nyHeHneM, 
npuneM Kax<Aa?i yAaneHHa^ aHTeHHa CB33aHa c 
cooTBeTCTByHDLAeM OAH0P1 M3 pa3HeceHHbix 
aHTeHH. 

40 7. CucreMa no n.6, OTnunaioinancfl TeM, hto 

cumanbi cb^3H CflMA cjaopMnpyfOTcn c 
noMOLAbio LunpoKononocHOM MOAynfu^nn b 
cooTBeTCTBMM c nceBAOcnynatiHbiM 

pacujupnioLAUM koaom, coAe p>Ka L14 m m 
HHA^BMAyanbHyio nocneAOBaTenbHOCTb 

45 ABOUHHbix aneMeHTapHbix nocbinoK, Kax<Aa^ H3 
kotopwx MMeeT npeABapnTenbHO 

onpeAeneHHyw AnnTenbHOCTb, npuneM 
cpeACTBa 3aAep>KKM coAep>KaT MHO>KecTBO 
sneMeHTOB 3aAep>KKM, pacnono>KeHHbix Me>KAy 

5Q pa3HeceHHbiMH aHTeHHaMM m yAaneHHbiMM 
aHTeHHaMM, a Ka>KAbi m aneMeHT 3aAep>KKM 
3aAep>KHBaeT ckirHanbi CflMA no MeHbLuew Mepe 
Ha BpeM?i, cooTBeTCTByioLAee AnnTenbHOCTM 
oahom sneMeHTapHOM nocbinKM. 

8. CucreMa no n.6, OTnMHaioLAafic?i TeM, hto 
55 Ka>KAafi M3 pasHeceHHbix aHTeHH MMeeT 

npeABapMTenbHO onpeAeneHHyio AMarpaMMy 
HanpaBneHHOCTM, npMHeM pa3HeceHHbie 

aHTeHHbi pacnonO>KeHbl C B03MO>KHOCTbK) 

nepeKpbiTMfi mx AnarpaMM HanpaBneHHOCTM. 

9. CMCTeMa no n.8, OTnMHaioLAaaca TeM, hto 
60 pa3HeceHHbie aHTeHHbi pacnonoxeHbi c 

B03MO>KHOCTbHD nonHoro nepeKpbiTMfl MX 
AMarpaMM HanpaBneHHOCTM. 

10. CMCTeMa CBE3M aGOHeHTCKMX yCTpOMCTB 

no paAMOKaHany c yAaneHHbiMM aGoHeHTCKMMM 
ycTpoMCTBaMM, coAepKamafl MHOxecTBO 

a60HeHTCKMX yCTpOMCTB M 6a3QBblX CTaHI^MM, 
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OTJii/iHaKiLLjaflCfl TeM, hto Ka>KAafl 6a30Baa 
CTaHi4Hfl coAep>KHT okohbh Hyfo annapaTypy 
CBA3H Ann npneiwa n LunpoKononocHOM 
MOAy-rmi-iHW MHcjDopMai^noHHbix cumanoB 

aGOHeHTCKMX yCTpOMCTB CMCTeMbi, 

noflKJifo^eHHyio nocneflOBaTenbHO c ameHHoCi 

CMCTeMOM, BbinOJlHGHHOM C B03MO>KHOCTbK3 

npMeMa v\ MHoroKpaTHOM nepeAanM 
npoMOflynnpoBaHHbix b lumpokom nojioce nacTOT 

MHCtDOpMai^HOHHblX CMTHanoB, npMHSM Ka>KAblM 

nepeflaBaeivibiM npoMOAynnpoBaHHbiM b 
lumpokom nonoce nacTOT MHcjDopMaLiMOHHbiM 
en man 3a,qep>KHBaeTCfl Ha npeABapMTenbHO 
onpeAeneHHoe BpeMfl OTHOcnTeribHO Apyroro 
nepeAaHHoro MHcjDopMai^noHHoro cMmana. 

11. CucTeivia no n. 10, OTnMnaioLAaflCfl TeM, 
hto aHTeHHaa cucTeivia coAepxnT mhokoctbo 
pa3HeceHHbix aHTSHH, cpeflCTBa pacnpeAeneHwa 
cumanoB Arm nepeAanM npoMOAynnpoBaHHbix b 
lumpokom nonoce nacTOT MHqbopMaLiMOHHbix 
curHanoB aSoHemcKnx ycTpoMCTB ot OKOHeHHOM 
annapaiypbi cba3m k Ka>KAOM M3 pa3HeceHHbix 
ameHH n cpeACTBa 3aA©P>KKH, noAKmoneHHbie k 
pa3HeceHHbiM aHTeHHaM nepe3 
cooTBeTCTByjoLAne cpeACTBa pacnpeAeneHMSi. 

12. CucTeiwa no n.11, OTnMnaioLAaflCfl TeM, 
hto npoMOAy-nMpoBaHHbie b ninpoKOM nonoce 

HaCTOT MHCjOOpMaUMOHHbie CMTHaJIbl a60H9HTCKHX 

ycTpoPiCTB CMCTeMbi cqbopMnpoBaHbi B bha© 
np^MOM nocjieAOBaTeribHOCTH cumanoB, 
npoMOAynwpoBaHHbix b lumpokom nonoce nacTOT 
c ncnonb30BaHneM nceBAOcnynaMHoro 
pacLunp^ioLi^ero KOAa, coAepwaLnero 
onpeAeneHHyto nocneAOBaTenbHOCTb ABOMHHbix 
aneivieHTapHbix nocbinoK, Ka>KAafl H3 KOTopbix 
MMeeT npeABapnTenbHO onpeAeneHHyio 

flTlMTenbHOCTb. 

13. CucTeivia no n.11 3 OTnMnaioi_LLaflCfl TeM, 
hto cpeACTBa 3aAep>KKM coAep>KaT MHOxecTBO 
oneivieHTOB 3aAep>KKM, Ka>KAbi v\ H3 KOTopbix 
noAKnfoneH k cooTBeTCTByHDineM aHTeHHe, 
npuneivi Ka>KAbi m oneivieHT 3aAep>KKH 
3aAep>KHBaeT Ha npeABapMTenbHO 
onpeAeneHHoe BpeM* npoMOAynMpoBaHHbiM" b 
lumpokom nonoce HacTOT MHCpopMaLLMOHHbiM 
cuman aSoHeHTCKoro ycTpoficTBa CMCTeMbi m 
KaxAa?i 3aAep>KKa OTnunaeTca OAHa ot ApyroM" 
no MeHbuiePi Mepe Ha OTpe30K BpeivieHU, 

COOTBeTCTByJOLAMM AilHTenbHOCTH oahom 

aneivieHTapHOM nocbinKH. 

14. CucTeivia cba3m no n.10, OTnMnaioLAaflCfl 
TeM, hto ao~OHeHTCKne ycTpoficTBa yAaneHHOM" 

CUCTeMbl BbinonHeHbl C B03MO>KHOCTbK) 

ycTaHOBneHM^ cbh3m c a6oHeHTCKHMM 

yCTpOWCTBaMU CMCTeMbi M aOOHeHTCKl/IMH 

ycTpoMCTBaMM ApyroM yAaneHHOM cucTeMbi 
nepe3 6a30Byfo cTaHLLMio nyTeM nepeAanM 
npoMOAynwpoBaHHbix b lumpokom nonoce nacTOT 
MHcjDopMaunoHHbix cMmanoB aSoHeHTCKHx 
ycTpowcTB yAaneHHOM CMCTeMbi Ha 6a30Byio 
ctsihllmk) ati^ nepecbinKH cumanoB, 
npeAHa3HaneHHbix aha npneMa acoHeHTCKMMM 

yCTpOMCTBaMU CMCTeMbi M a^OHeHTCKMMM 

ycTpoMCTBaMM yAaneHHOM CMCTeMbi, npM stom 
pa3HeceHHbie aHTeHHbi AononHMTenbHO 
qbopMMpyioT Ha6op CMTHanoB, cocTaBneHHbix M3 
nepeAaHHbix aGoHeHTCKMMM ycTpoMCTBaMM 
yAaneHHbix CMCTeM npoMOAynMpoBaHHbix b 
LiiMpoKOM nonoce HacTOT MHG>opMau,MOHHbix 
CMmanoB c ooecneneHMeM Arm k3>kaom M3 
Hacopa npoMOAynMpoBaHHbix b lumpokom 
nonoce HacTOT MHcjDopMai^MOHHbix CMmanoB 
a6oHeHTCKMX ycTpoMCTB yAaneHHbix CMCTeM 
npeABapMTenbHO onpeAeneHHoro BpeMeHHoro 
CABMra OTHOCMTenbHO Apyr Apyra m c 



o6ecneneHMeM Ka>KAoro M3 yKa3aHHbix 
BpeMeHHbix cabmtob npoMOAynMpoBaHHbix b 

LUMpOKOM nonOCe HaCTOT MHCjDOpMai^MOHHblX 

cm rH an ob a6o h e h tckmx ycTpoMCTB yAaneHHbix 
CMCTeM npM nocTynneHMM mx b OKOHeHHyio 
5 annapaTypy cba3m. 

15. CMCTeMa cba3m no n.11, OTnMHaioLAaflca 
TeM, hto ao~OHeHTCKMe ycTpoi?icTBa yAaneHHOM 

CMCTeMbi BbinonHeHbl C B03MO>KHOCTbK) 
yCTaHaBnMBaTb CBfl3b C aSOHeHTCKMMM 
m yCTpOMCTBaMM CMCTeMbi CBA3M M APyrOM 

yAaneHHOM CMCTeMbi cb^sm nepe3 6a30Byto 
0TaHi4MHD nyTeM nepeAanM npoMOAynMpoBaHHbix 

B LUMPOKOM nonOCe HaCTOT MHQbOpMai4MOHHblX 

CMTHanoB aGoHeHTCKMX ycTpoMCTB yAaneHHOM 
cucTeMbi Ha 6a30Byfo CTaHUMfo A-Hf nepeAanM Ha 
75 npeAHa3HaneHHbie Ana npMeMa a6oHeHTCKMe 
yCTpOMCTBa CMCTeMbi m a6oHeHTCKMe ycTpoPicTBa 
yAaneHHOM CMCTeMbi, npMHeM pa3HeceHHbie 
aHTeHHbi BbinonHeHbl c B03MO>KHOCTbto npMeMa 
nepeAaHHbix aSoHeHTCKMMM ycTpoMCTBaMM 
yAaneHHOM CMCTeMbi npoMOAynMpoBaHHbix b 

20 LUMpOKOM nonOCe HaCTOT MHCjDOpMai^MOHHblX 

CMTHanoB, npM gtom cpeACTBa pacnpeAeneHMS 

CMTHanOB BbinonHeHbl C B03MO>KHOCTbK) 

nepeAanM npoMOAynMpoBaHHbix b lumpokom 
nonoce nacTOT MHqbopMai^MOHHbix CMmanoB 
aooHeHTCKMX ycTpoMCTB yAaneHHOM CMCTeMbi ot 
25 pa3HeceHHbix aHTeHH k OKOHeHHOM annapaType 
cb^3m, a cpeACTBa 33a©P>kkm BbinonHeHbl c 

B03MO>KHOCTbHD Bbl6opa ATI^ K3>KAOM M3 

pa3HeceHHbix aHTeHH, coAepxaiAMX 

npoMOAynMpoBaHHbie b lumpokom nonoce nacTOT 
3Q MHqbopMai_|MOHHbie CMTHanbi aGoHeHTCKMX 
ycTpoMCTB yAaneHHOM CMCTeMbi, 

npeABapMTenbHO onpeAeneHHoro BpeMeHHoro 
CABMra Me>KAy CMTHanaMM c noMOLU,bio cpeACTBa 
pacnpeAeneHM^ CMTHanoB k OKOHeHHOM 
annapaType cba3m. 

35 16. CMCTeMa MeCTHOM CBA3M AH^ 

ycoBepLueHCTBOBaHM^ nepeAanM 
MHcjDopMai_|MOHHbix CMTHanoB Me>KAy 

aSOHeHTCKMMM yCTpOMCTBaMM CMCTeMbi MeCTHOM 
CB^3M, a TaiOKe Me>KAy a^OHeHTCKMMM 
yCTpOMCTBaMM CMCTeMbi MeCTHOM CB513M M 
40 a^OHeHTCKMMM yCTpOMCTBaMM BHeLUHeM CeTM, B 
KOTOpOM p^A a6o H e H TCKMX CMCTeM MeCTHOM 
CBA3M COAep>KMT BblHOCHyiO OKOHeHHyKD 

annapaTypy atie cb^3m c CMCTeMOM MecTHOM 
CBA3M npM noMOLUM paAMOKaHana 6a30BOM 
CTaHi4MM, c Mcnonb30BaHMeM cm th an OB 
45 KonneKTMBHoro AOCTyna c KOAOBbiM 
pa3AeneHMeM KainanoB, OTnMHaKJLAa^ca TeM, hto 
coAep>KMT ynpe>KAeHHecKyio TenecjDOHHyio 

CTaHU,MK3 C MCXOAflLLieM M BXOA^LAeM CBfl3bK), 

CB^3aHHyio c HePi 6a30Byfo CTaHi4Mio J 
5Q coAepxaLAyio OKOHeHHyio annapaTypy cb^3m, 
BbinonHeHHyio c BO3MO>KHOCTbK0 npMeMa m 
np^MOM nocneAOBaTenbHOM LUMpoKononocHOM 
MOAyn^i4MM MHa>opMai4MOHHoro cMmana, 
npeAHa3HaneHHoro An* npMeMa BbiHOCHOM 
OKOHeHHOM annapaTypoM aooHeHTCKoro 
55 ycTpoMCTBa c Mcnonb30BaHMeM 

nceBAOcnynaMHoro pacLUMpaioLAero KOAa, 
coAepxaLAero MHAMBMAyanbHyto 
nocneAOBaTenbHOCTb abomhhwx aneMeHTapHbix 
nocbinoK npeABapMTenbHO onpeAeneHHOM 
AnMTenbHOCTM, m noAKmoneHHyfo k HeM 
60 aHTeHHyio CMCTeMy, BbinonHeHHyio c 
B03Mo>KHocTbHD npMeMa npoMOAyJi^poBaHHoro B 
lumpokom nonoce nacTOT MHcjDopMauMOHHoro 
CMTHana m ero MHoroKpaTHOM nepeAanM, npMHeM 

K3>KAblM nepeAaHHblM MHCjDOpMai^MOHHblM CMTHan, 

npoMOAynMpoBaHHbiM b lumpokom nonoce 
nacTOT, 3aAep>KMBaeTCfi OTHOCMTenbHO Apyroro 
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cumajia no MeHbLuefi Mepe Ha Bpeivia, 
cooTBeTCTBytomee An MTen b hoct m 
sneMeHTapHOM nocbiriKH. 

17. CudeMa no n. 16, OTnHHafOLnaac* tqm , 

HTO aHTeHHafl CMCTeMa COAep>KMT MHO>KeCTBO 

pa3HeceHHbix aHTeHH, cpeflCTBa pacnpeAeneHi/m 
curHanoB ati^ nepeflann npoMOAyni/ipoBaHHbix b 

LUHpOKQM nOJIOCe HaCTOT WHO>OpMaL4WOHHblX 

curHanoB ot okohbhhom annapaTypbi cba3h k 
Ka>KAOw M3 pa3HeceHHbix aHTeHH n cpeACTBa 
3aAep>KKM, noAKnioHeHHbie k pa3HeceHHbiM 
ameHHaM v\ cpeACTBaM pacnpeAeneH^m 
curHanoB Ana ooecneneHMfl yBeriMHeHMa 
BpeivieHu 3aAep>KKM npoMOAynnpoBaHHoro b 
LunpoKOM nonoce nacTOT HHcjDopMai^noHHoro 
cwmana Ha BpeMfl, paBHoe A-nnTenbHOCTM oahom 
aneivieHTapHoPi nocbinKH, noABOAHMoPi c 
noMOLi^bto cpeACTB pacnpeAeneHna curHanoB k 
Ka>KAOM M3 pa3HeceHHbix aHTeHH. 

18. CucTeivia no n. 16, OTnMHaioLAaflCfl TeM, 
hto ynpe>KfleHHecKaa TenecjDOHHaa CTaHi^i/ifl c 

MCXOA^LL^eM M BXOA^LAeW CBfl3bfO noAKTifOHeHa K 

BHeiLiHeM ceTM n k ceTH MecTHbix a6oHeHT0Knx 

yCTpOMCTB B CMCTeMe MeCTHOM CBJ13M. 

19. CucTeivia no n.18, omHHaioLnaflCfl TeM, 

HTO a^OHeHTCKHe yCTpOMCTBa BblHOCHOH 

OKOHeMHoti annapaTypbi cba3H BbinoriHeHbi c 

B03MO>KHOCTb[0 yCTaHOBfieHMfl CBfl3M C 

a6oHeHTCKHMH ycTpoticTBaMM BHeiuHePi ceTH 
cudeMbi MecTHOM CBA3H m c APyrMMH 

a60HeHTCKMMM yCTpOMCTBaMM BblHOCHOW 

OKOHeHHoCi annapaTypbi cucTeMbi MecTHOH 
CB33H nyTeM nepeAann npoMOAyni/ipoBaHHbix b 
LunpoKOM nonoce nacTOT HHcf>opMai_\noHHbix 

CUTHaJlOB a60HeHTCKHX yCTpOMCTB BblHOCHOW 

OKOHeMHoCi annapaTypbi cbh3H Ha 6a30ByK3 
CTaHi^nfo, npi/MeM aHTeHHbi npnHMMaK)T 
nepeAaHHbie ot BbiHOCHOki OKOHeHHoPi 
annapaTypbi cbh3h aooHeHTOB 
npoMOAynnpoBaHHbie b lumpokom nonoce naoroT 
MHcjDopMaunoHHbie curHanbi, a cpeACTBa 
pacnpeAeneHM5R cunnanoB BbinonHeHbi c 



B03MO>KHOCTbK) nepeAaHH npoMOAynnpoBaHHbix 

B LUHpOKOM nonOCe HaCTOT MHCjDOpMaL^OHHblX 
CUTHanOB aOOHeHTCKHX yCTpOMCTB BblHOCHOM 

OKOHeMHOM annapaTypbi cbjr3m ot aHTeHH k 
yKa3aHHOM OKOHeHHofi annapaType cba3i/i, a 
5 cpeACTBa 3aAep>KKM BbinonHeHbi c 
B03MO>KHOCTbio ooecneneHi/m Ana Kax^oPi 

BblHOCHOM aHTeHHbi, npnH UMatOLL^eM 

npoMOAynnpoBaHHbie b ljjmpokom nonoce nacTOT 
HHcjDopMai-^noHHbie cumanbi a6oHeHTCKHx 

1Q ycTpo^cTB BblHOCHOM OKOHeHHofi annapaTypbi 
CB5R3H npeABapnTenbHO onpeAeneHHoro 
BpeMeHHoro CABura yKa3aHHbix cumanoB, 
noABOAMMbix c noMOLAbHD cpeACTBa 
pacnpeAeneHna cnmanoB k OKOHeHHOM 
annapaType cbh3h. 

75 20. Cnocoo" cjDopMnpoBaHna MHoronyneBoro 

pacnpeAeneHM^ curHanoB CflMA, cornacHO 
KOTopoMy npon3BOAflT nepeAany 
MHa>opMai4HOHHbix curHanoB ot nepeAaioLueM k 
npneMHoCi OKOHeHHOM annapaType cba3h b bha© 
cumanoB cba3h c KonneKTHBHbiM AOCTynoM m 

20 KOAOBbiM pa3AeneHneM KaHanoB, 

OTnHHafOLi^MMCfi TeM, hto Ha nepeAHefi CTopoHe 
nocneAOBaTenbHO npon3BOA?iT 3aAep>KKy 
yKa3aHHoro curHana c nocneAytou^eM 
nepeAaneixi curHanoB c 3aAep>KKOM c 
pa3HeceHHbix aHTeHH. 

21. Cnoco6 no n.20, OTnMHaK)LJ4MMC?i TeM, 4TO 

CtDOpMMpyiOT CMTHanbl CBA3M c CflMA C nOMOLlJblO 
LUHpOKOnonOCHOM MOAynf1l4MM MHC|DOpMai4HOHHblX 

curHanoB b cooTBeTCTBUM c nceBAOcnynaMHbiM 
pacujupaiOLHHM koaom c HHAHBHAya-nbHoti 

3Q nocneAOBaTenbHOCTbio ABOUHHbix 

aneMeHTapHbix nocbinoK npeABapnTenbHO 
onpeAeneHHOM flriMTenbHocTM, npuneM Ha STane 
c|3opMnpoBaHi/m BpeMeHHbix npeABapnTenbHO 
3aAaHHbix 3aAepxeK curHana cba3m CflMA, 
AOCTaBnaeMoro k k3>kaom M3 aHTeHH, Ka>KAaa 

35 3aAep>KKa OTnunaeTca ot ApyroPi no MeHbLueM 
Mepe Ha Bennni/iHy AnnTenbHOCTH oahom 
aneMeHTapHow nocbinKH. 
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